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AU of ....... - ... ..,11e4 vi. 8IIIIPlAt _ter *' au 'lIBa, u. ... 
tal-- we __ .wllt to .u. ........ 11 •• to "'1 lIP ,., ... widell..,. 
."... au •• ,IIla'&1J' .,... _ ... . 
,. ...... 1811._ •• ill tIII,...s.w ....... , .... of Qe 
..... ~~ .. "I._,. .. ~ ........ ., ... pr ..... ...." 
................ JII'ItIlU- ."I"'ll!~ ........ sa ,.. ...... ".. 
................ lell .... tIM ........ _ .. __ ,... ... __ BlaptIlM 
.. 1IN1.U ...... 001II"0 .......... __ of tile -- ..... laII ,,-, , .. 
__ yt ........ a'o., ... laoltlta _ arc '1IlOft ( ..... , 'SO). "-
_ ••• ~ .......... 1 •• 11 .... , • ., ...... U .... 41. .............. 
.... ,_ of W. ........ _ ........................ t ... .r \!Ie ,....,.. 
till -_1tI&r ", II ......... __ IS_~ '" ... till 'WS.z. col.wt4 COIl-
UUte. ........... '121 .. ,... sa,....... """ ",,) to be tJpI-
Ial fIJI .. _ .. ,... aa u. ........... .,'. __ of tile .....,. 
a..s.. ...... fill ReI ..... "1.0_, ...... , II ... IJII9ldt 
.... ~ ,. u. ...... .., , •• _. fit I .. lM'III atM, ....- a-.tlabU-
''', .. IoctUe ..... , alJllt IJII9ldt ".' ••• u .,....~ .......... 
..u, "" " t ... _ ..... J;r .... ~ a.s.s tlIe ....... ___ _ 
'1M ,... ••• , ...,. ... __ llId.W ...... ...,.,.. ., .. ---
letr, ...-1.." ................. tJId.cll .. , ...... be ........ 'fda .. --.U-
u_. r 1 lI.a ••••• ff4 wa ...... 1'1 ... epJdU_ 'ne. 1ft. .. 1ft ItDll ... 
, 
1\8 1:1.,11"._ till .".... a"."., ... _ .....-,J. ,..... of __ .......... 
... nba ... --. •• 1. AU of tilt __ lAM et .. ClWdal ..... aN -.s.,.4 
"'~ tile ~ OIl ... 0INla'r _1M .... ~ ... 1e& ., .. 
..... ... s.,.. file _&1 _"""at .. I.. __ .. of a4J' l_rdV .. ,t lu 
clU'M' ......... _ ... t 11 ...... JIll.... .. 1"'ou.1at •• ., tile • ."... 18 
............. ., tilt...,. flit tile ...... ~,., 1W,.... .... 
tlIt '1.1 ... 1. __ \III .. till __ fit .1 .. UIIl (tD'. All., .. __ 
......... UtJhI. sa "' ...... A ...... to .. '1111'~ .... la .. re1 
lWlIII c., ....... _ ...... __ ~ ............. s.. u sa-
e1alllla tile ttU ......... ta •• " .. l' JIM .............. .-,to.lft.tlc 
".." ...... s..., .. _InIAl pOI". 
ala ~ .... or ~ ..... loJM sa tbe c:euI"M of 
Ja ... t.".8'. ~., ...... ~ ... __ ,.. __ 
1 ....... "8 ... f ................ til tbe ~f.oD 
I 11 ......... 11511'_ ........... Wi_ .. till .. .-1 -.u..t1lB ~. 
14 ........... It 1rUt' ........ ". ..... ldu.l ..... , ._. IJIdM ..".. vtth 
................ _'1111 .... ..,. .... _ .......... , .. later ... 
lei ..... Wltll ................... '.1.. __ U ....... s.a ......... . 
.. •• fit .. 'Wi.nIlMi __ ......... at ...... ., ~.I. ia .... 
.. ................ 11111 ...... ", .. ' ..... ur.Ubal .. ~ __ .... 
., ~ ...,.t _ .... aau.. ....... , ................. at._ 
......... --- ..... 1e MallaItJa. 
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2. ....,.,... 81ras.tal. "......1oM, IIoUl ~ ... 41.-
anl~ __ ....... ae ... n ...... Nt ...... ..,. ....... ,_ 
bo11e4 ta • VlMI1 .. p ...... IOblt.I.oD to wId_ ... W. .... ...... Ani ... 
calatM ...... *'1 ................ "... .. tIOldloa after ,.be .,..." .. lII4 
,ne ...... ~ ....... lit. _ell'" ..,. ......... '1 I ... , ........ , all 
u.a tlJd. .... _ ................. SaI ........ .,.. .AU 11ft .... Sal .. 
pe,..a ,. a •• ..,. t 1 DUetell' .,.. ..... " ~_ ...... ,. per '*" 
alceMl .................... , UtI ~ ,... _I.e .... , .... fa 
tile .,. faIcW. pl ••• " ..... _ <II._I.1e ~ ., tl_. A 
.. ,... ..... .,..... _ • lilt ... 11 ...... t ...... ,.,0", ......... 
.... to ...... IIP ......... "" .. '.IM ...... , ........ -. . .,. MMe.-
- ........ ' ............. -l¥ ... ~ _.,..1 ...... ...... 
.... •••• ns. ..... ~ .. u.w • .-............ ]Ms. ..... ,., 
.... _ .• 1'.... .... ......... .. _.s.:a. _ n.t 1a ake1Iel, ~ 
.d .... I, .......u., -' ...... at tea .ca, ....... U.I _til billll...,ua ..... 
.... 
• 1.1',. ... to ........... , •••• s. pd.... A .. ,... ... ~ ., 
7 2 S 11 la JIWId ...... - .... ,_ ........ _ ......... c, .. ~ 18-
tic." ... "". .. , ........ ' ..... ,...,1'. C',.,,) ,. ..... "I: 
.' .... t...a ..u • .......,. ,.. SlIP' ..... _es..".............. ",., 
'.t. 1 ..... _., ..... u. .... .ue. ..... taIra '" ..., .. nel4 
-.nteteall' ...... VS_ pIQa1014l1ae1 al:l_ (larUe M.a, ... ). DaIUI cU...-
MC't14D. of .. eRic __ OIl tt at ,..., ..... ..,. to 11aII*e t!Ie ~la ....., 
.. elIoft 4:1. .... 1IwIflS14 'tile ..... 1t JI'OftI4 :fIIIPON1.bla te "*"7 .. 1S ... nlcm 
ia WtJ __ vt.-. ~ ... of tile *..-.31 .. I»looI ~ *U 8ft 
"1.aldS. .. 1.ecU'C" .... ,...,..... ,.. .... 1 1Mect pi .. , 'ul .. 
tt_~W e1MW ... ..at .. fMJd ..... ,.. .. na ..... -p1D1oa 1IIiIM\IJp 
-.1- fill -..u.., ................ .,.. 1JdA, ................. .. 
, ........... .,. 11'1._ of tile 11IdMt __ ., ~ ..... ~ a1Jt:-
...... III ... of .. __ .n. .... cv.ra ........ Ue4,... .. ort.1..,. 
~~ .... ......,. .. n2.1.11 ........ ~ ... aU 
....n ............ t.be ld .... ....- ........... V1D. ..... can, ...:tar n-
.... ceu14 .. .u.s. .... ,.. .. ,.. .......... t'eU.wS.1t8 118Rloa. of ta 
......... ...,.. 
.... .'1111" .ilia ... _. au."'-sal N,lMtOlllbS,. 
f6 ..u. ..... ., .... ~ ____ .. ., i ....... 1& .. ...,. ttl 
AaII.aU--. ......... ~ .. ~ ............... tida 
... , ••• ~ ,. 'nt ........... _,... A..u. ___ of aId.a t:r. a 
b."rld.1W _, we --'11' u.l .... eel of .. too4, tIIle ........ _ 
.u..n., .i_l ..... tIPEU' ........ -"1' IIISaWll"" tbe'" ot ... 
b a..,. ... " ..... 1 of t.t.m 111,,_ it. ill .. ......... After 'Ule ... ... 
• 111.1. ~ ~ 1a ...... s.., 1t. ... ...us.oeI. ..... , .. " ..... .. 
ea a.tldal ......... It we , .................... taUoII ...... al4SUer 
.,. '-'Il....,. _ .... ~. 
'fte ~ tooI. .... 11 .. 11.-17 ..... 111 I'tIImtftC ..... '" 1'..,.. 
tOl"fdp ~ .... tbIa ,Iacet ta .... per ..... _ ~_1_ .r ... 
11 ... blue totr tw.rltrf'oe...... ..~. leO_ -at .. to NafIIe .... 
.uta, .. .-.rt.al .. tn ....... nwuea ......... ~ 1d.CJ'oeeope. 
81_ tbe etata 11M ~. aU,. eft .. _ ....... of ... ~. VIe 
tootll ,..... ..... _ ..... ~. DuI1.Ita ,Ita nalal .. period the .,. 
,...va- .. -U ~ .... .". tba ~ 1a t.bt eu1Jtl, U4 dalD8 • ..u 
.. fit __ .. 1....u. fl. ....... UMi.., of "be ........ ,. tnufw 
of ,,. ,..... ftrfM ••• ,eA to • na .. faee. !be ............ ...... 
teI"'- ..... , ..... _tid. _u.t_ .... cU .. (~) .a • _-
ftcl .... _ fit ........ flit -. au. ,. 1W1 .. ~ of ~.. A 
.... 1e of ,,. It ...... 1e lJaOl .... -. .. -...ux J • 
........... ... &lao ... -lDI .. I 11 Rial 1t.ttd4 plAnte ( ..... 
....- 1IZIa). ft.,. ......... ., .. - .. ~, .u..s.rc each to 
.., "U .,..17. ... Qa .*,to toM .. .., ,be col.oncl ....... s..u.-
_1_ fit ... '-'* .......... , .. Ul ..... lr-... - -.... hitJ.ee ... 
~17 .... !a .. ....... lat ... l' _ r..t illlJealb1a to ..., ,-
'I ....... SOl '111*1.1 ..,u..a ' ........... JaaPt. of the ftoMtd'cII,,,, ..... 
.... • IBU",,, eftS'I'J.'_J lI.ac •• ..u ... ,..... t ... eIJtlal_ \17 
tau....... _ ....... IIIIP" ........ Sa • tIlll81e ...... ,. .-1Jeu 
.......... N. 
'fte ....... __ ..... 1 ..... fa .... 1 '.D"" U. ~ 1M 
... -- 111 ........ tel. ft tI1IIJIS4 .......... , , .. .......,. . oIItIat .... 
,,-_ ....... lUe .......... .......,., ..... _ ... ie_· 
b 
~) 
MZ7 ia oNe.J: to ftll4 the ~'tWftl ... .". the .... teMh of the ~. 
1. &lM ~ ill ~ ... , .. ....,.. -w. _. obtai ... hoa • 
c ...... 1A&1'fIIce. .. .... U. ..u.a .... a!Dw ... 01 tbI mtuftlat1eMblpe 
of tba ..... 1,... ..... , .... __ 'bI ....-1 .. aN call,NA vlth __ obtalBlillld 
troe otw ....... of ~ .t.. ..-1_ .... COIIIPlete plct1rN of t\JDn""'NIII 
nJ.at.1011MJ1d. . . 
ill ..... to ....... "tOIO._ .m.e ........ til .. ~ lat.nl, .. 
..wal ....... ., .... __ .......... ...u.J.Da ........... , al~ 
.,.. ............. 11' a ....... ..,. tile ..nacu.. 1a .. I&tft'Oft ..... ..,. 
11' .,. tile .............. ,law - ........ ...,. 1.,- """'lI' eU8p81111a4 111 
Id4 td.I'. __ ................... 'P8ftoI of .. ,.tl1 ~, but 
wlu.at ...... ..... fit ......... tape __ .lMe4 __ , • .,.. of Ute __ 
la ..... tJat ..... __ allIIJ' .............. tId. ...... _ .. COlIf'uIIe tllea 
.................... ., ........ __ ....... to ... t.ate 
to ........... ..a.u.., al ...... tiler _ .... 17 took too4 __ ",U1'M4 
to ... teBll.1ar ... ..u .... 
6. @IID'JIIf""iIIM' • tie 1'M •• ~lcIpe4 ~ 
.. ,.... 1IHfu1 sa lateIpwUas ~ tlftl'd.'" of 'tU"SAMI8 boeM ot ,be cnadal 
..... 4urlaa .ul1Md.Da. • t1laa ....... ~ '&lie 0CNI'ait fA two ftalM 
'- '" Vat ..... ,,. of ....... , .... toft., 1. ~1_ vt.th \be ...,., of tl:8 
"uc, ... fit II:l101ocr of u..t. taRl'.1OR ..... ek1_ atutrea. wtu. 8fOlI8ll 
-p----------------------..... ......-
., 
:twne ............. too4 '0 .....u u. ... _ ~ _ ........ 01 U_ 
or .~lW PNJ'. • t1l.a ...... at a tn •• , ___ , .. lor • .., 
..... ~ .. 16 ".tFI.j....... • ........ ,... ~ MIl RMl88a .... 
• 1M ....... ,..... ~ "* ••. (Ct. ·A)pEmdi": E.) 
1'118 ...... _ at aU ......... of .....,. ... ~ ...,.."'11 IIa4 
~" __ .......... ..s ..... ,... ... 10".' _., ......... whtle, 
tld.e ........... ~ .. tile ........ of ......... ·_n ... of t.Ire 
~ _II" ., ..... , ... fa ... 11 •• "' •• " eolMIU "1*. 
Sectl. OMI o.teololr." AftJIrololr 
~u.IItt4 ... _ 
'1M opld ..... aIilall u ~ b7 a IdP ...... of Jt.1Mt.Ia. 
_ tI .... of ......... of tile paJa_ ..... wl~ Ntu ... to the CftIIl., tb1a 
..uti_ 1. ~ ........... ". U. eol...... a..l_ 18 to lite Us-
U ... S ... ,... """"IfdI ......... ~ ... a.Utt,.. _ fNeI1c8 of 
....... ___ ................... ___ of , .. ..s., w. c~ 
let1. 18 .... Sa ..,. ........... tv. • 
• __ .,. lie ....... S ......... ,... u..ua 1 ....... 1 _ tlIe bUl. of 
.. JAMal_ of ............ ..s. • .,... , •• of tba au1a1 nen.aa 
...... De ...,"'" .-u of .... u..ua all.oIfe _e .. Jlat bRR_ the ,.... 
lftal .... .......s.t1tal ....... , wS:Ul ftlaUft1J' U,"la .... at; .. tbe ~ 
-.l ..... !be ED It'"'' aIDaU of ..... , _ u. otbIr .. , .. ,he 
.. m. of •• 11111' .. U. ,.... ..... 1 ..uodaU., v1tb. t1ft ","'1 
,"us.a U. per1etal __ ..... tile ___ of .. ~ CftIda1....... 'It. 
....... of _ • ....,.... .... sa ....... s.a ~ vlth W. COIIIU'Uotl. 
a..nt.., ~.., ~ .. \be .... 1 leo ..... of 
.. aatal ... aU COIIUi'bute , ..... _Jd. .. _ ~ fit tt. .ara1J.w188 
.T' 1'_. 00IIIPJ.a ~... la ..... to faolU'- ......... :1 .. of f1mc 
\In 1 ft1aU-"pe, 1t 1 .... ...,- \0 41Y14e u. .... ___ lido fUItn'J.UII~ 
t'uIIcttoGal 41Yf.a1<*t of the alI»U ... whole, ill..,. atatw 111'1UtlalltlOD1 
tbtl t"e of tUYlat-. 18 Nfearna to .. f!'tr.act.ioraal -.1t8". 1ft tt. pnaeat 
paper tbtl laIR '--18 nevicteA Sa •• lIi., ftUldtW Nten to ~ lDUV14ual 
b8DII r4 • tuuU.-l e~ ta.t 18 ll'llll~~ .-b1e with retenace 
w tbe oUItI" __ of'''' ........ I'M ..... WI'k of va aer 10. __ ('52) 
.. ~ tbe .. of ..... tf~ ......... appUe4 to the 
~ .. u . 
..... ~ ............... 4l.-1118u11S111e4. wal. C1'8Id.al, 
II1II&1, 1 alatoJ .atl1a17, .. , ............ , ....atlNlar, ... hlDld. The ps1ato-
-.11la17 ...... '1 ............ , ... ....u ........ __ tift b11.tneal .t,roa tte 
'-"10.1 .. wU .. ,... ... _'-leal _.DIpola. Bach of tbe ...... c.-
, •• ld81. 1a ..... ., of lDU'dGal _'a Wi_ .... ..ule vlth ref'er-
u. tlnl10a tate .lfIII .... 1 ..... 11' tor WD,Iftd ... III a..cnp'la fit tuDe-
u., aal .... 1.IOt _17 ..... 1 __ .. O_' .. I.t ..... 18 fir tha 1.un .. l
.... wtd.cll __ it up ....,. ......... ill .,. .... 1WIictlO1l • 
... CIte. .,.. _ •••• "-I_aM 
of ............. 
1. *111& ~.al... ~1.eI 41acue1_ of the ~OI" ftl'tebne 
le Matt. of ,_ ...,. 01 ...... ..c ~"_I the Natt. II ntemac1 
.... ,..In of Jb-..r ('32, • ", ,. ......... 1_ v. ..... of .. Ift8I"8l. 
.,..,. Ia Il.aMJ .-n riba an t....a _ ... I'M .... .3 ... 4. , .. t1Nt full ... 
1 ..... Jib 11 OIl ,_ fifth~. T1w 1'1 • ...." poate,N-lateN4 to .. 
b_--~ 
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.... fit ,." .... ~, ... ..,. ...... aU&t*17 lato __ ulaw C'U'tlla-
puowa "~I ~ 18 .., f'Qas.. of tile a4Jaceat ........... 
2. SnP't) ~. '1M a.s._ popR" 18 C~ of • PIJ'1eta1 
.upn.oco1p1ta1, .. bu1ecctplta1 __ , uI pa11'e4 1IIIDCC1plta1e 4oftallJ' .. 
poetu1-17, the _Int .,..,14 .... 11 .. ~J pal"", prootic ... 
.. the -.17 ..... of u. _te ..,lea tUlli1e traa ,. l.aWal .. pact, 
paiI'e4 t.r.tal, ,...,....,._ aM ~ ..... COIIIplete tJMt Cft.1d.al. c-.-
,... 811teft_~. ~ u.. ..,. ....... tile eolA n rUa UI'1.a 'Whtdl ~ 
......... ~ ,.,. ,. p1'OOUe NBS- _ .... aUe. W1th tbe e:aeertlOD 
., 'the ,... ... paiIIt4'I..-J. .... , *_ au. •• lS.&tIt ....... f4 ..... ll't., 
, ....... ", tale ..... aI C.III •• _ .. aU ...... t1Nl7 to eae. ettar to 
JI'ftlIa. 1IOl14 .. tat .. " u. wala. ""'.IIl'" onat_ 18 ple1'Ce4 by 
•• 11 .... tonat.., eal7 ..... C .......... WiUl .. __ ..,.,. 41atrl_1oa ... 
11 ............ . 
!be ...... Ue (ts.aa. 1, I, " l.a.) ... lft of the wna1 four 
-...... ... .... lpltal, llN1occ:lplt.a1. IlIIi JIIdft4 .-ectp1ta1 boMe. !be 
• -""'IUIlI (SUO) u .. ~"'17 ........ _, ccmn'bfte to the 
-- ~ .. t01nllLUl _.... De .. _.'iJe (1'10) _ el'&J1er au. t __ 
........... , lUenal, acd __ at .. J.II:tIIr1or boNer of ti18 to".... -rlllJ 
"alee ............ to t.lIe 1.atenl pu't or t_ occ1p1tal COIMt71e. 7be. 
t-IIIUr.IIlla (110) t __ __ of tt. PJ'OId,1IIII4 ~ &D11 at .. NIItn4 
". I"". cwv~ ........ 1 boDe. ftae occipital .......... tor ... at-
•• I", Eat or MftIIa1 of tllt u1a1 8I8C1 .. , to be tIttMrllle4 11l sects. 'Iwo • 
... enet&1 -.u ~ ,.. tvip of tbe ~oeeel DtI"'N 18 each 
--
h 
exocc1,ltal bbDe. tbe laI1Jn' of .... 1. -.. 1a :iil\ll'8 "-
'I-• ad""" (Par; ftI8. 1, 2) 1a .. lup, aht.14-....... bolla 
which rona * not of to_ b.ra1D cue .... .....,. ....,...l&ient4 to t._ lat .. 
eral ..... of ~ ........ 1ta1a. fbi 1Wl-f.Ol'al portl_ 1. 1Il dJ.nct cea-
tact with .. ~...... !lie ....... :aateat ..... 1. aIICa'ftt, f'onlq 
a aono-lateal r... wlda. ....... ~ -" .. '-", of \be ....... 
..u.R1M •• e • ...., ... 1at'eI'o-JateNl oa"1oa 1_ Itllahtl¥ COIIf8, fI'OIIl 
w. __ ....... tile ....... 1..-'- .... ~1. A.-11 , ..... 1ft. 
............ 1IItw1or ....,.. ., ...... aU ......... '" t ___ .... to 
We 18I8ClAJ tIrl. tal· •••• 1 •• _ ~ .. ., ~ Idae 1ft u. .. iN v14tt.-
,.... of t.be ~ __ • .,. .. ~ ..niala," v1tll ..... ...,... 
..a.p1tale ........... lor11', wi. ,-_ .....-u- la't...-~orl.7, vith 
u. .. epbeacdAal. 1IItw1or~, • .s. tile ... hatalia M'tieI'i-17, .. wltil 
t ..... ~ __ ua ....... ~. fte eftital ,.,.,.1Ga of t.be ~ 
fa. • ..." .. 11 ( .... tsa. 3) 1 •• loaa 1oDI1 .... ~ 
.... wld.ch rona u. _Sa !Iual ,..ua of tile \wa1. cue ".. t!Ie 'bUi-
1 •• lJltal .... roat.ra4. It. u.. ~ J.a ... _Uoatal plue, .......... 
11&&'" ~ oelI' 1a tile Rlc ....... De ~cal tin_ .. of 
.. "' ... ltd _* 8ft ~:lIl .. S"'1e ta tIM a4Ult. apM.lMII8. hw. 
tilt _ ... ~ u. ....... __ an.. .. ~ pc:tI't.1oa of tM CGDIJ'trlct.er 
a...u. .....,.tun. A J.Mtae f .... ll .. 1a ......... 1aWft.l ...,.. at tbJ 
'- JIIIOd ... \.be .................. 1 ....... 1t ............. __ 'al cavit,. 
-. ............ I'oftIU ¥1tlWl ,be CI'IIId._ .. ..,...,.. 'f1a • .-11v ~ ... 
.... 
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.. - ill ,he ~14 baM __ ~ ...... of tbe ~ 088'e ~1 
.-1e. 'ftIe ~4 boDe utleu1atea Vlth tlle ___ tocctpttale, PI'OO'ttc 
parietale. MIl fI'oDtale .. e1t.bR 8161, aM 18 1A c10M appoe1tl-. to __ 
...... ..,la aateI1.oI'17. It ~ be ..... tJat ... of t. Mtal.1IU8Clee a-
t .. ,.... 1Nttlc1at1¥ tv to f1II4 1 ••• ,t __ the epbeDot4 boae. 
It. • ..au. (PI'OJ fts. 1) _ at_ aide II • ta1r1¥ ... 
• 0 ...... e1fttdu __ wld.cIl fU.la ta tile __ '"' .. a U. oa ~ ...... 
1Gr~, __ otpitalA ,.... .... ~, .... bUl.ecc1pJ.tIa1 __ 1DfeI1.Gr17. It 
~ .....,. ~ fOlWll_ (n •• 10, 8). The U1.pId.aal DeI'ft 
.,1oJtI two fill .............. It ...... ". tJae bN1a caM, t.beee ... 
tenII ... \be ............ ~ ..... se '-.t.. 1IrtR •• u. t....s.m· 
18. --'_ br14IIt of .... , ..,.0_11,. .,.. ..... 1D. clll1.4 &IkuU. The 
.. , ...... u. *' tll8 a...1 ... of ...... ,.... which ateal, 1'..,.-
tlftq, _ ............................. ,.. tile t ...... OIl ..... d_ 
ot ,.be 1'IIUet. ... tacd.a1 ...... 1eMM .. .au Y.le .. ponel'1o:r tor ••• 
ot the _ ...... 1 ... 10 ..,.., _til ,_ ..u __ 41Yf.ala of t!ae ~_ 
........ ,...u. .. ~ u. ... 14 ..., tiatftllaUoaJ the ~ ..,.,. ..... 
t ....... 18 t ... '"- .a.llaJ7 «IYle1_ fill t_ vs. .. 1 ...... , aaI 4.ou ROt 
at". ,.... to .. __ ....... to ....... 1ea. cm.r fOlWld_ wticb .,.. 
tbe IUI'ftIce of .. 011 prooticUII'" tor 8Ia11 blood .,...1&. 
'!'be S!lwJ.k !Mr1' (Col. ttae. 1, 1") t •• WIl, ....... 1'04 01 
CU'tllaae ~ ~latel'a4 fI'a. ctrcula:r tootplate ~ the 
tOl'8lW4 0"IIIJ.e beWe. the aocc1plta1 UI PI'OC'tlc belra88. The 1 ..... 8M' u.. 
--
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poeter1OJ' to the .. ~lc_ ... aoe. to ,be col-.llu t~1at.. TIte pro-
ud.IIRt ., .. lu ......,., f'roII vb.lc:h .... -..;y of tbe cnrd&1 ...... 18 .. _1ft8 
11 ...... 1'1 .. to tile t .... cnal.e ..... ,lie PI'OIt:1c .. aocclptta1 .,... 
aDIl ,be ...,.....~ 1....... A 4.1.-=-.1_ of .. 1aDa' .... aDA tile .1e 
coapla 1. out.He of tile _ope of till ,.. ........ etl8ltloa. 
~ • ~ (rw, tta. 1) .. e1tl1e .1de 1 •• Mft'OW ftl'1p 
of bODII wtdcJa. to.. , .. ~ ......... or t .. .-st. tt ut1eulatea Ylth 
,_ ~ .... ta a 10eM .TI ....... wid •• al10ve •• 11_ ..... 01 .",.. 
__ 'loaI a ,.....,.t;tal Ul •• 
ta. 1&1 ...... '£!WM111 (ho, ft. ... 1, I, ~, S) .. WOII4 ....... 
'icalate ~"'17 ... t1na'b' 1fltJa __ ....... ta1 ...... fte ..a:laa ao.a-
II'OI"tM of \be tNatal ... 1ea an 1a eloM &fI08ttlO1l at tbe ftlJ.bal .... 11_ 
wben ...,. U'tSeulate VltJa .... _ .. l6ale .. tIIIa ...... 'te ,be oft!t. 
tna euJl..... fte ............ , .......... t .. 1 .. _, fUll the &l'lteJ1.OP 
bor4er of tM .10 ton •• _ .tMr .ta.. 
fte .. (M, ft ... 1, I) t .... tJJe ......,.,1&teftl 11att 
of e.ch OJ'Idtal _9'1"1', ..... iculata c11ftct17 OJal.71dtil t!le hoata1 --J 
la W. nst- •• l.tP* ._ ... or .Vllsai 1. peNlb1e &1-. _ U1. eateltUns 
~1ataa4"'" tile aatel"1 ..... r4 .. fraIl1I&l boDe. It pJ'OId.aeat tor-
... 1& the ~ta1 ettrtace tI ,be PNfroatIal boae ..... ,...... to ,_ 1.acri-
-1 4uctJ 'ftl. 'tauN 31. 
]. I!el~ (Pip. 1, a, " 4, 6). Thta~ CODein. 
of tbe pr-e'dlla, ...,. vatnMl ....... ____ 11., AI aeptoextllM. All 
..... ttn17 Johea to each ot!Jar ea4 f'uaotloa .... '1DSle untt. 
b 
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!1'he H' 111D1 (PrM) 18 • T"Iba,.. boae at tt. ... lor cd of ,_ 
u~ .. .,., Nt1-, l' 18 ... ,~ til .,_., .. lacU u;r 41nct CODt.aet 
with tbe _ palattma or 'UIt .aula. It 8I"tlcnalatee vlth all t ____ o'f 
tbe ....t COIIIPla. 
!lie .... IsI '.1M) OIl al .... a1 .. eoaat •• of • doJoal ~ .. 
1.am1- ........... 1a:teIQ _as ........ wlda ~ ton 'Uae .a .... 
donal ... of \la __ 1 ,...... 'IM.-J. ..... anlcl1late Wit.h tile ..... 
.a11l& ....... 1.r, U. ~u. ~, ... vlth .Ctl ot.i'Ie!' :la t:be 
.....,. ....... 
'n. M"E.IU. (Iep) aN ............. _MIl ....... tM 
........ J:IIcll __ 1 .. at ........ _sa .,.. u& • acb ..... hcIr1l1C111tal 
18111-, wJd.cI1 ...... ~ ~ .... ,..... the 'fIJDtal ea4 la~ 
.... of tJa ...u ,.. ... , .. wU ............. _ .... s.aa of tile ftIOf of the 
• m.a 'Yea) -- tIP ta ...v.l ........ t4 ta. aaa1 COIIflea • 
... ...... ... , .... of ..... ..at ........... ~1&teal. C\1POla 
.eIl ..... put of ............... 'De ft.,N .... aotcbld. poat:erlor~, 
, .. ....-n- PI\iCIlH telt ....... t.a tJIIe fl1watal ,"u"'lon aid * ~ 
fte .. ta fWIe4 ..... of 'tJ» patn4...al, .~1.l.u7, .. 
•• .... fOI'Il. __ ~ ~ wldcb a~ , .. craeal c~ 
Mltteal.q poeWftOl' -. ... ...,.,. .... pre adl1a • 
... NMt:r'11tm S ._. (rtp. I, ), 31. 32). 1Mb JIa1t of 
.... ~ll.a17 eoapla 00M1ett1 of a ,.J78014, ~4, ..s.11.al7, 
----------------.... ------
and palatine bone; only the ectopterygoid bone is edentulous. 
The maxilla (Max) is columnar shaped, flattened somewhat in the ver-
tical plane, and bowed medially in the nasal region. Teeth occur throughout 
its entire length; they are curved caudad and. a bit mediad. At the levels of 
the pre- and postfrontal bones a shelf-like process extends mediad and sligh 
ventrad. These palatine and ectoptelJrgoid processes of the maxilla are for 
ligament attachments, one of which is the intrama:xillary ligament which exte 
between the processes parallel to the shaft of the bone. This liga.ment pre-
vents imard bowing of the maxilla during opening of the mouth (Chapter V). 
The ~ palatinum (Pal) is also columnar in shape with a slight flat-
tening in the vertical plane; the teeth all point directly caudad, the single 
tooth row extending throughout the length of the body of the bone. A large, 
antero-medial process extends toward the midline and forms the dorsal arch of 
the internal choana. In this same area a lateral maxillary process extenis 
toward the palatine process of the maxilla; the two are joined by a stout 
palato-maxillary ligament. This ligament is rather loose, but of importance 
in controlling rotation of the maxilla and the os palatinum during the swal-
lowing process. Its extensive length also permits these two bones to act ind 
pendently over a relatively gre2.ter range of movement, thus adapting this area. 
to variations in the size and shape of the prey. 
The ~ pterygoideum (PtG) forms a posterior continuation of the pal-
atine bone. Postero-laterally it exp'nds into a broad vane which curves out-
ward toward the quadrato-mandibul~l.r articulation. The vane is tV7isted around 
its long axis at about a 200 angle in such a We:;{ that this area of the bone 
> 
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'P~nt •• torao-..u.al aa4 a WIltI'O<*l&t.cmt.l. avtan (... 1tl Cl'OM"'leC'tlc 1D 
'1 .... sa). !be ~ of tile bow, v!d.dt bean a J."OW' of .. 11, eaudd11'" 
~ tMtb vtlC11latu vitll ~ • pa1at1mla 1ft a .... le 301at 1f'h1_ has 
• .sa ............ ut. M4 ...... .., ""leal ale. JGat1olal. ...... 1. 
u.. ---. .... 41NctlJ' ,..... .. ~ ... to tJ» .. palatina M'OVlJ4 
• loaIltwUaal .. , ~ .......... ...,.. fit .......... c10 -' r •• 1a 11'l • 
.vat'" U. ...... U. .. 13-" ....... (1'1Ia. 33, ,,'-
fte • (Bel) S ....... tlattae4, 8Ild -'101118.-
W patCICId_I'Q' ft ......... Jatenl .....,.. fit tile ".,..14 .,.. .t Uod 
, ....... po1:et ., * .... .,.. e;JtlC111dJa 1 •• fne17-...... 1e ,laM 
.teSat *lcla au.. u. 4latal ... of \III ....... 1'fIId4 ............ ~ 
• ...... 'a ,_ ~ ,laM. .... ......... or tlle capnle pentu .. 
• lS.IM ..... of .. --~ ........ ...u, ... ,... ... ~
__ to ron. .. "'1'IIJIId4 .......... W ... sa ......... ,'- 1eael-
"Mal ..... At ,_ tt.da1 ....... ~ .... 1. ~sa U. 
.... 1A1 ... , ..... , .... U .... 1r .......... ,lie c1tJNa1 ...,... of 
... '-11&. fta uUO\\laU_ at •• ,.sal ,. 1DuS.ea11l" • borl .... l~ 
-... .. ...... " .... fit tile ....... U, .at ....... _._t ... ",. ... 
1'IIl_lIat ,lie ~.·.Ual ...... of ............ s., .... UeT ...... 
\lilt Ulltal ... o'l .. ... ...,.,u ..,. ... "-~1tl ,...... of 
-au.. (fta. 30). ftl. ~...s1l . ,. 11 ••• 6 _1,. rotate , .. 
1la7 ..... _11 .. an t.be .... 1e 1IiII41Icte4. 
b 
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. ".. .. <l4Iu) 1a a ta1r17l.ar&e, tla1l, ~17 .1 ..... 
tft boDe. I~ articulate. with t.be pa.rtetal ~ auter1o:rl;)t ... 0't'WU •• '&be 
superior .-at ~ tl8 011 prootlca to vb1d& 1t 1. cloMl¥ appUeI .b1a IIOt 
t~ .~. !fbe .............. aniCN1aUca 1' .• P" JoJ.at. 1ddeh 
al~ UII1te1 ..,..., ftII tbe ........... 1D t_ ~t1al ,laM. 
the • "aI'" <.1 i. fla't, lUll ....... e1.~ .......... at 
.it:ber eat .. uttculate wtt.ll ~ _ 8q\1 .. le,...s.~ .... v1~ tbe ... u-
))1e tilftaU¥. .. pnralal .... 1. tlattt'aIl ...... ~1-17 a' t.bt .... 
oaal .nl~ ... ,. u.tal ....... 1atea1l.7 _ tM ..atl'Nlar ant-
C1I1at'-l tlda la ............ ..,. ...... -"- ...... U tlJe Pat:t of the 
.. , alIA .uti .... ..es. au.:t ........ eoftIS .... 7. !tJe toN1_ ,.. .. 
........ 1281 .... ,........~tea1 ~. 
!.'be .... I 11.111 .. loIWI .............. of ~ 41llC11M1oa 
,.....u.aa 1_ pIQ'I ........... ( .... ) "'1I'oeJl ('32), .. _U ....... U,. 
_.rt (',a.), ..u Wit el'I"'''' Wl.tIIe ....... boM 1a........,. tbe 
t •• ___ • tile ~ .-1U- of ....... ___ at tJ.Ia "".111.-1-
, ........ ut.l~ II U. old., ... 1111. sa fa".. ~ '111. tMoI7'. V .. ~ 
('rr) .. .le1la.lJrl • Val ....... ("1). _ u. ..... IIuI, ..,.. 10 l' .. tile 
........ oa1.... 'tt'IaWrer 1_ ...... , ........ wi .... PNten to NtaiA 
tile .. 01 1111\\7 ... __ 11 .... _a.tve ..u..r. tw • ot.aaa ... 
II ......... 
6. ."*9.~ (ft8l. 1, 1-12). ,..,.. .... caD -- NGOr 
.... ta tile a4tIlt. ...u.IJ1e: __ co_ ....... 1 ... , .'leU ...... , &ad. ....... 
.... Of tbeee CIIll.J' tJJe laat .... tenll. 
n 
fM £SI8IJaI .... (CaP), .. a. ~s:t.., ..... up ... of ... 
pI'OId_l .u of tl» -...11.1&, 1aCW1D1 the coaq1ar l"eCloa, ..aa.1lMalu toea, 
..a. tl1e ~ ... Ual 1 __ • '&II II ""D CADI> 18 • Ill.,.. of baaa 
t1l"l.l1l' ........ u. COIII(ptIa ..... __ ,'- ..... • .. 11&1. e1Il. De.-.nor· 
.. of .... aapJ..,. u... ... .., ... tM ~ .. ~ tile .. C'41IIIPOIt.l..., 
WI :&aft , .......... to Jamt1D .... ~ ,...... or ,be ~. 'bo1ae. 
I'M • i'ISIII (Dea), * ...... tip ... GfI V. ~ JIalt of • ..u.'l.e, 
............... ~ ......... De ~lateal ~ .... 
,.n .......... 1 ...wz.a 01· .... '-'b "" wld.oJa .,.~. J'MV84 .. t.be 
~" of tile ..uNIt. ,.. ~JM-.l. ............ ___ '. far 
~~ ................ til U. ...,.,...W.a1 ...-. of ~ C'IIII01III4 
MDt ... U. ...... lNW ~ ...... Ucul..... a. ... ""11 (1p1) .... 
!JI1a\l'M .. Ud_ ., __ ~ ___ ' ..... ·.lIal ..... #If thI 'bcItII' of· ... 
....,. .... , to wtdoJa .. t ... 1S.ftI.\J'......... tIIe .... ua t .... ..... Ual· 
1l' ............ 1 ..... ., .... ~le ...... 1GIw .... of * 
...."t __ 1'1", of __ .... ..,. __ a 
fte .,1ArD1 ...... .,. .. SO\IlMea Wi. '* """"1"'8II&I'J.,. COIIPla 
ta • CGIIfU ..... _ ... (ftill. U, 12). .,... M1ilCNll$1ea 1 ..... 1caU7 • 
poor~1ope& .....,... Jet,at. "'II , .......... ,.. ..... 1:1111., tbe 
..,.., of tile .,J.ea1 ..... ..,. .......... ftltica1 Mil) .. ....:n10l11 
U'l'aqlwat of" .nlc\J1ar tac ... PM'" ... _ ................ . 
IAt:r ••• a4i1:Mllal" ........ , 'UIIA, u \lIle.....vi ..... to taw ftl'tical ... ,.... 
1_ ~ tAt poiat (II ................. pleaSal ............. a 
f'acet of .. ....." .... 111 tid.. net- .... paI't la U. -'leulA1oIl ..... 
salll'. A&luct1oa of the aplea1o-dea.tary _ .. At 1s Ua1 ted b7 tJae c:a;tPllar 
11 __ 1fh1oh looaell' b1Dda the lateral p.roceaa of the c:orapoUDd 'baM. to 'tbe 
two lMenl procuau of tM 4.ea1'.a.z7 Done anter1(Q" to the '9W't1ca1 WI. .A4-
duct.1aa of tbe tip of to_ dea'tal7 boDe 18 &lao Ulldted b;y the brod 4eutal7-
cQGlPOUl14 l1&1f'1*lt vh1c.b tG1'U .. .,.. .... 1. bet ..... the Rper1or-latual sur-
face of the ~ boDe &D4 tbe Yeatral ... of the euper1ar-lateral proceea 
of the oa &n:Lta1e. ~ alM1.1action Gt the tip or the 4nta'r7 boae 1s 
p:re'fttl1te4 bT t!Je latual ~ of the l&~ proces. of the os com--
poa1t.., wh1ck .... to _ po1ilt eatenOl" to the lJ)1en1o-eaular axis of 
J'Otat1oa. ,.. \be ftR1zai poalt1oa, the., tlIe .,la1o-clellta'r7 coaplex caa 
110ft ~ ~ 1d.al1De _ backJ all ita otheJ' ., ... e involve 'the -.ud1ble 
..... vl:aole. 
flat teetA a.teD4 r.r.. t!ae u.teriol' to \be put.riOt' .aa of the oa 
4euta1e .:lOll 1t. ~ baYlei'. ~1T 'l'Ie t1,. ot t.be teeth U. 1a the 
-- 1'8I'tleal ,laM .. tM bcMt¥ fd the IeD'tu7 ltoDe, 'ut -lou.s the 8'&QW1 ..... 
lataal. ___ tile JOt-- .. 41nete4 ....... , ..a1e4 .. _11 .. I cauc1a4. 
7. Im&A s.-_. "":bIolA 1IMIM 1a IluI!! cau1etl of - CU'tl-
~ 1h1e14 .. ., .. ~ .... JIII..'I.n4 __ ~ Yld.d:l ....... _4 ,. 
.. 41atuce of ..... twin ... ~ of tlte.au. !'hIt"1ft..".... 1. 
s.,... IIICIL l1U _ tlatteM4 *.'" 'wk, &Ill lMJce all ••• owt or U--.u 
attact 1,IRe to __ ,...... of .... ~ !'III 0 ... I"D .,...,ue1 to ... 
tN.cbea aal -... at balt:1va1 h bcRJDI t1JoII1¥ to thI tun tw ~ ... 
'but the conaa an tree tor --=1e _ttuDDta. '!he fud &ad MCOaIl cento-
r --------------.... ......-
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~Id.l., 4McrtM41a ~ ~ C<Ivam" au ("1) cou14 ...... 1a.-
t1fle4 1a mIMI. alt~ .. ~ 1uCr1pt1ce U1 tbD ____ 1a .. .
~, u ..... 1a J'lpN as. 
Pan!WI Ani..- ltltenelaU_ 
of '"" c..ta1 Col .. __ _ 
De ..... ~ ............ u., abow are o1ole,.,. s.a __ 
rela .... ~ ~..u.,- .. tuactl"'l,.. ,..,..,.,. 18 11Y14al 1Me tea 
MOt .... , 411Ch ",_ ... of u.. aftlcdar t .... 1nl .. at .., of .... eo.-
.,..... 
1. MIll· laatl\ ~.. .,.. at1M boM uttnla_ ur-
_~ ft ... _ .... ...,."tOt ... --. _ •• tlipStaUa ta • e1oM-ft"'-l 
~.,.,.. 1.!M OCIdpltal ...a,te h Ion,t _ .. lIM1occ:J.p1W ... 
-'JellY ..... ...u ...... ., .. ~ta1 __ ....... a'''. l!InIa 
ftftf.Gti ............ 1 __ ............. ...uouJatloa, 1MR U. .Wr 
ItO!Aal ~ _._ ...... '.... 1cIaIt'lIItal .-."., tile ~ ocan 
'I'1W1l ............... .s.- l'eelr. "*" aN .. ____ ~ u. ...... , 
81 .. ,. ~..aa1 ........ _I'" to ......... ,..... til ,..,... .... 
2. SrNtStl ... 111Jt» __ (I'1I1II .. ~, " 6). ,... pdN4 
tJooata.l ~ -'Uulate with till • ..,. CGIIIItt. ta a U"Il- Jo1Id wlt.JlWo 
areu ~ coatut, .. GIl e1thtn' at .. of t. Id.cllllle. oa .1 .......... til 
tacete are in .. ftl"tlcal 11M, an tbe booM of the __ 1 CGIIIP1ea ..... 'III 
pJ'4.alla taId.aa pan 18 the COl'ItMta vttb \be t.r.ta1 1loae. ~ U. ..... 
--
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lor upeet (ftl. ') ~ U't:1C\1lJt:r taceU of the t.roatal ~ 8lope poftero-
:IIIt1!a4J t:rca tbe lateral upect (ft,. it) tbe art1Ctllar "dOll of' '18 t.rou.tal 
complex 18 CGrlfU &1SWri0l"17. '1'bt tac:ft. of tbe -..1 c~ an a.peel 
to a .... 1lPI*4 to ,lie haat;al OOIfPla at \be anln1atl~. ftt. ~ 
pH .......... &'I"OUDI ......... 10&1 ut •• , the artlcula\lon. 1'Jae ~ 
ula of __ IU."tlnlMl_ u.. ~17 18 * lIl4-rqiOll of thl haat;al 
boIIdJ tJre an1cd.w ...... tIIIa ..,. uoaI ,_ cd..IW.1IJteND.Ce of .. c1ftlil 
1filoM ~ 18 ............. 4I1da. Wltll Ud. ...... ,.1 •• the --.1 ~-
.. 1e ale to __ ...... ~ ... ......ur Sa 81&t,18 to tba J&1n4 
fNIdal ... , ... 1_' ... ~. 'DIe ..... ans.culUloa 18 _ttwr 
l00M~ _14 ......... v. .,.u1ar It''llnd, .... __ 1.Cl:'wUtal J"Ota-
, ........ td4-1MC1Wlal ..... 18 ,...s1t1e • 
...... u. ia ~ UsLW "' ... ~ U.p .... the 
.... ,~ fNato •• 1 U ..... (1ft) ...... f.Na U. eat1N ~ 
~ .... fill Ute ..... fl'aMal .... to .... c1one1.~ .... of tile 
1Ion..ta1 ....... fill .. paUe4 1IMel __ , .. 11 ... _ ~-13 '""" 
.... botJI lateal ... ......u.l 4t.ep1e •••• of .. -..1 COIJIpBaID oa .-
troataJ. tJ-. (fta. IJ). ~ ~~ .. UII .. I .... (ft.. 38, IlDt 
1Me1e4) ..... ,.. ......... ..ual ,..,_ of ,be ,..~ 1Joaa to the 
.. lMeal. ...... of .. _ ....... ~. fbNe U" •• IIU .. ~ 
......... tta111' ..... __ to .............. u. t4 U. fItoate---.1 ans-
C'U1ar ~ .. _ltrl la .. w.-uaa ~_ ., ... ..-1 ............ \be 
~ __ ie*,1., sa ec!4t.u. ..,. 11111., 4cIrId.t1Itad- _ We .... 
...... - .. ~ broaM. .-,sdl.alJ.l',"" ...... ~ ... --.1 .... 
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"be ~lateal "p of tJae~. All of tbHe U~. ~ to 
fttain tbe -.till .. aa4 MI8l. ~ in ~ relllt10ll d.l:Irt.q t. S'Bl"'" 
1. poce .. (ct. C!aptw 'fl. 
'ftte _ ... 1&t1_ 18 .)o1M4 W Ue --.1 ~ bJ' • nat 1111 ulit 
Yhteh ,.._ 1'roa the 4enal R:rfactI of the amt.eno:r ea4 of ... J&l,at1 ___ 
to t.lIe O"ftP'lJi.aI, pa.t1: of __ 'tOaW. ftl ..... ~ 11 .... (1.""), 
t~ 1aac ill "- ..... 'td p1aae. 1 ... .,..,., vS4e aD4 el'tect1ft17 billb tile 
aaMriOl" ... 01 tlJe pa,latt. .... to ... aMI1 ...,., .... 18 .t the _ 't. 
proYf.ttas - ,. •• 1- 01 Ja1attM ~J 18 •• 'la' .... loa1 .. lce8t-.II.t 
_. !'Itt JIIla's. ... Sa tilt ....................... 'Ule .-1 .... 
.... ... ... ... of U. ,."... .nlUl' .... , f'IIIIc'U_n,1' 1t COG14 be 
ola ..................... ...-a. ........... 0 7 11111'"'7 .... 1 •••• alJJrIe. 
). 11'11 I ...... - S!DA!.& IIlBlIIIJItRI. The OIl ~lAt 18 
Joiae4 to 'Ute 1.ateft.1 tNl'fUe f4 tbt pu1etal boa b:Y a ~ pl.au .so1nt, 
G.1ch Uld.t. acUoa ttl tile ... ".,.1 boa. ch1enr to the ~..,. plau, 
althou1k .......... aJ'W1I4 al.aql.tUlU.aa1 ut8 1. poHll>le. tftae ........ 
W. of ~_ UN IIlIout ~htJ« or tM Uata1ace cau4al to U. atm_ 
n4 of , .. "I(1.=-1 bcM, N4 tlIJa peftIlt. the ti.-ta1 .u to rotate t'hroulh 
a wi_.&re. fta ~Ua aur1e ~ ponero-lateft4 u4 ...... t • __ 
to art,lcul&u cUI. thI ...... abaft .. 1t. poetel"O*.11al ..... !lie col-
_Ua 18 too tJ.a1lalM eat __ fA vttll __ la, ..."..., u4 bloo4 'Nue1a 
- ._ .,. IJ.p1t1cea flIIIct10A 111 U. •• 11 ..... _1IIDS_. 
6. "11-._· lIII&b1w IdU&IIINM. fte. ___ UII 
....u.ba. aN 3ei1I1. t.a • .,...sa1 •• u. "~1oB vld.oh ...... aaUlJuW 
------------------......... 
........ uQlllDtl 1.al'a8ltWI:tMl UII u ....... _. 1'tae ., ... Ja1 a&pN1. s.a 
qui- ................ ~1S. .. I." ... toaDi, ef.Dce the -..c1_ ~ t. __ ..... 111 W. ..... Ii~. 
1. 1111 I- .1--... • !iii": 'IJIYIJZ 1tJIS*-N. (J'!a. It}. Ii,. 
ttou' ullin ... ~ ... el,-'-~ ... lateal ... 01 __ ~ 
..u .... .uwlala c-' t.a. ....... J.atea1 t,,, ~ u. ..s.ua. 'nd.e 
~ I atl.,. 11,., ISla 'lflii) Ie ...... ..:1.1' ........ a4 ..... .up 
t.o" "'II'laft ...... 1 ... -.1 ..... . 
8 .... 
..... blAt !a JoIMI to tile J&1'" I 11., 1& d' •••• '" • ~ aal I'a'UIeJo 
... _ c_"_ U_ ........... Dd.e " • .,.. .lIIIt1aula'w li._IElnt UJ.!'tII) 
... _ I.a ............ 1 __ ,.. .. Up .......... Wlf81 ... _ u. 
... of .. ,.., ...... '-, ..... to oS- ...... .,. to __ ........ .... 
of .. __ ., _ ... " ... __ ........ II. ~ ~ ~ • 
.... ,...n.., , ....... UIIIII" ltae1t S ..... _ ... 18IIa1 ....... 
., ... ...u_s. .. miNI. ...... I ••• vnll'" -'1eul&U. (fta. 11). 
1\ ...... 11' ........... _~ __ .. _~' ... s.a ... Rll ... 
fill .. MIIIlIt6e sa .............. " •• , ... tl' •• 
.... 'MIM.l ...... aJIte:toIr ..... of ......... aJIte:toIr ........ fSbulR 
.'olea __ .. __ ~~. 
1M 
10. IIIIU 11'._._ M .. --- _i, •••• -- l9014 baGe in 
IIIIM 1. aBu.17 tree r.r. 01"'_ ... U, natoul ......... 1Gu Ylth _ .. __ 
of .. "~J ... ...,' .', of ... , ............ . 
., tIM • btIJl ...... ., l£hetu. U poISSbJa. c..vo1 of ........ .. 
DOt ~ l1li17" _ tile _Ill .",.a ... , ... _ 'lID ......... 1lgrlllJDotoue 
...... s.c. _ wU. J:a II .... ___ "" ., -.u an t!a ~
tal U.IU .... __ .......... W 1a .....u..uQII , • ..,. ••• 01 the 
................. 1''-• 
...u.. ......... _ ......... ..... 
III .............. _. sa ......... ....uoa, """ll.". ... .. 
... ",,~ .. w11 .... '4 ••• sa S's'.- It __ 'lie ........ "17 ... ...... 
..., ..... en.alll _1M 'IIIt1A ..... ld.P ..... of ~1_ ,.. 
\ha ...... , ................................ !JIll .......... of __ 
.arp!d.e -.I. _ .rda 1&1,. '* ...... lr " ••• 8 - Qe ~ -D8't 
i1II ••• _ '.IIftIatI ....... .,. wId_ ........ tla •• IU_. pro .... , .. 
.. _ .... ..,. U ~ ......... "-* __ ta to lie W • 
.. "'11 .. WI, •• Id .. of ... , ... _1M .. ..-111' ....u ... 
,... taw ..sa ....... ..~_1 .... , ...... liiiM''''.., attecJ II., 
4IId flIr.Icts.. ~ ........... 1--' • ~ .'11 ........ ot ... 
..... ~ .... '1111." wIr1cll ._ ...... to a.ftatu ... ,.. Ja., Itn ft2a-
,., 
t11'811' Ut$JAt ........... .,...·wa ltDe, ucep\ OF M~ (-") • 
..... ~~~_ .............. ot ..... 
__ ,.., .. , ........................ ' It 18 ,. ,... ,poaa1b1e \0 
tnee ....... ft_ f!I8ID 1_ 0I'IISa to t.ba __ le, ~ ...... la 
_ .,. of __ oefta1a ..... 1'1-' wIIleb __ lIP a _ ........... 1rl 
... ~ .... _ ft. .... vJd.cb ella ILl rt. .. w. ... 1D ....a .. twa. De 
eo..,u ...... ,I . '11111. #II _'a sa .. opId4ta ~ca1 plaua ... 
& .... ft1F ~ ..... ~ ot .... !au.. at ... t-. _1_ 
~ ......... 1IlU. ....... ~ .. pJw1G •• 08ttc ......... 
,. .... 1 ........... ___ .... '-n ...... &1oae. 
A ~ fIJI .r .. 1e ..,...... ... 1 ••• ",_ 18 of ' ........ sa ... 
..... 1 ...... 1 .... till __ 1&'" ......... _lit ......... ...,. 
....... ....,., .. OIII¥ sa elo •• ~ N1aW ............. oppod- .... 01 
~ _ .................... , • ., .111 ..... a M\fftCS_tlJ' l.a'rIe 
...... ., ... .., ... 
.. ,...,. ... or _1e .. ., '8 .. ~ of f\1adtoa. fb1a 
...... I, ., S ..... u .. 1111._ • ....,a.1 ... a1 ...... tinatJ..J' nn..n tile 
_l4 ..u. ltadt. • ..... , ................. oat, ..... 1 .. of "'-'SGI& 
8ft NlaU_1I' tw, .. ..,. , •••• fill.. I II .... ....s.b1ea Vat. .... t.be 
PlctuN. ilia JI .......... :laau ......... of ,_ .sa ,..,.... UIIe eJ.801-ft_,_ of We ,.. sa ..... . 
Ia .. Pl'U III' ..... U. .............. to ~ IdAI -
atata... .. , .. Snlli .. "., attu ••• t., _ ""1eaSaa of .. _1e ft. 
IK) 
viat .-.,olo81ca1 ...... ot .... 801&I"CM provt... It 18 ft ...... tor the tol-
1WiDC claptw to COI'I'e1Me U. tuact1oa1D& of aU tlw Cl'U1al. ~ ....... 
claa .. *" an-.l.l.7 ocev 111 tlle deIJ.uU'I.oaa1 pJ'OCe88. 
All 1ateUllible 41HU8'1. of __ .-lea of ~.1'1_ 11\ IluJa 
.... U1ft8 .......... ., tMM .. lett 1ato _U ... goupa. TN 41'91a .. __ 
heft ......... Oft ...,... at ... '-.. NUaD ...... bJ \lie ~ wttR 
u4 \lie .....,.,..ea1 t.awattenlOllll 01 ~ ('35) OIl IDiiMld.IIlrH, 
.. etlll" _.,IIIL ~ Old .. to u. ...... 1_ .... ~ of ttMts. 
&l1li ~ .. U'I1.Id._ fit __ Jaw ...-lee ora a tuDetloaal bu18 t. 
1...,...u.eU1e ... ¥lU .. be .. ~ 1a ... ,.1 ••• cbapte. 
,. ....... "'_ ........ ,,_ -.1_ f!4 ~1'1oD ay. be 41Y:We4 
:lato .... cblet m .... , ....u~, .... , .... ~l-.plra1. fbHe 
.... ,.... ..... br''' .. ,rid.", fMSAl, Mil. lVpoi:IfI ... ld.l-.",IIIl ....... n-
qedt-1I'. IrIr.ft ~ ., ... .uI1YIW. ..... ~ ~, ..ch ot which 
cout .. of ........ ,.u. ,.. aaMl_ .. ~ 18 tabular toni 10 
AppeoIISa A. UtdteC .... _ • ~ olue of leu. ~ (CI.wa1o-
lftI"tebnLl _u.lMun) aN s..1ude4 cdd.td'l7 .. _ a14 to 0I"1.-t1_ 18 tbe 
... .......salnaa-. 
... 0.. tn .. 1dM1 ~ 
"..,,_1 .. ., .. ~ J1ate of _ ...... at. U. left! of .. 
1IH0IIil ...sal ..... '''"' ~ .... ) em.,.. • l&'qI JIOIIU- ., , .. 
...,...... Ia .... \.lie ,,"a.ldeal ...... , wIdAIl ...,u.a ...... _lea, 
IIbaIfI .. tp1aa1 co1ullr14 41..vs.1MdJS-. CIIf'1III to ...... ..un.oats... ... tile 
41 
otlo NSi-.u.. Niatlone ... IlOt a' f'1IoP 81Pi ......... ft1a , .... 
cJd.etl7 _ u. ... ~. of • vI.4e 'tII1.48t oZ 'boIrIe 1dd.ch ... -- __ PI'O-
otto tonEll'. troa ~ to rer&tal .... , 8114 tDultJ.aa the .... of ~J 
18 'tld.a _ .. '8 t ..... .. ~ ....... ~ prctO\&o tana... .I.e-
Tbe Wi •• .-1 .'I1S-, *cll '8 of ___ ......,., 118. c1eep with-
U. U. __ ...... te t..,..a, ....... ott tow ala ........ '!lie GlMbellda 
41"" .. ("1) ".1 ........ V1'_" cna1a1 OPt'''' 1t ... DO IICJter ft'ben 
..... lw. De --Ua17 4lY'hloa ('a) eat" f:Jw ... auu ' .... tile 
.-. ..... ......,u. t.ll.a ... ooau.a. Sta __ ..... lao tile 1_"'_ 
orbital ..... , " ..... ..,1l' __ n ......... of u. Jaw .... lM. 
!he aaI1lMllar aft .. (1',) __ ,.. .. ~ Jf'OO\te toNlla .... ... 
p11ee aU fit U. ... ___ I. ... .. tile ....... a1 ..... , _"" .. 
8. let ...... "..,..w.t •• 1& ..... '8 ...,u.t ....... te 41'f1a101l 
"" of~, '16) wldeJa, aftw ...... ~ ..... , ea1ta rna .. 
Ibll YSa • ..u ,..... sa u. ~ ....... of t!8 }JIII"1etal bOlIII. !'be 
uu.-cJ'U1al 41Rr:1.,,*,- of * ....... M eMIl ...". fiU be 11 ..... 10 t_ ap~ p1.Ice. 
~ Vi'.l.'.l .-ole ~_ tiYWM 11Do tl'rrM -.1D ..... , -.cb 
ot wh1ch sa tun aublUYl ... 1ato ....s. . ~ ... _le all,.. !be", 
....... ",Uml ...... ---. tlle....ubla ....... _~ ..... 1GDa 
of the .. 1"-1 .. tile _ i.rIpU .. , tbNe at'I8ClM .. c ..... "'til "-
a10eiDa (1 ••• , .~u. .. ~) of .. 1..- _. De ala. --lDDI 
ftnz 
1I"aJa, 12.touS1t abaeut 1a aJdanle e1aJ11a, IIIIIne U. J)ala~u.u,. COIIIP-
.. (ta WIlJlt) u. ..u.ble .... -.al ~ .. wU. "!IL. """,S: 
.... !IRtIaln 11 ....... the ...... cw .... r4 ... ..ub1ee aatl ..... to 
4N¥ .. lM ............. IS.. All ..... -.1D ti'ftetoae ... ___ ft 
.U"_ .. __ ..un.-.u ... ill IJ.IIJaI ... _Iree ~. 
fIrm.QIIJ. "..,.. ."ln1M 
(ft... 1S-21, 32) 
.,.. ...ulNJ.a:lo .............. __ tUY.tW. , ....... .,. .. .,.... 
IOU ...... la ... tJ.eJ4. file""", _ b u. .. ~cialJ l' 
...... f-. the e:nat_ .......... __ to ,lie ..... 1.ateftl evfMe of U. 
o-.OWIiII .... or ... ..u.1I1I. a. ...... ..,. u .. ..., to .... ~, 
......... tna tile ........... to .. ...atbular toea .. .ua1 IV1'ace 
of Ue ctIIIIINUDI ... , " u. • ......,..,t, .......... JMaal to tM JaDlilJu1a1o ,... 
of ,_ "' ... 1, ..... of ~ • ..sn. ..... Be ..... ,_ 
".,. tilt ........ ..,.....~ .. to ,,_ ,1D ... 1_ ... ., .. ....ubll. 
!be ...... B'8t!111I1. I ............ ,... -- _ .. ~ 117 t.a. ..s11a17 
.....,.., ... tn. •• dMS _Ie. 
A. .. ." .. "'111' • ...,. 
JIa ..... (Ala, 1). tile ~ ~ wtat .... ,... 
..... l_ .... ot .. ~ __ ... __ .......... ott1le ....... 
ete.1 toIa ... ftlMtn ...... _ .., ,... ~ ..... ... 
....... ., tbe laItlal........ Be _1e ............ -17 ........ lc ...... 
lilt ~ poate:tCll' of , __ .-ole, ... ~ ..,... .... JMaal ....rac. 
\a. ClI!IIJ:»UDI boDe. !bt _18 tQIInw .... 0CDft.c .. ,,. ~ .... 
,., 
of ,bit aVO'DlVOIIU. Supnflcia'Ul' ,be ... le 18 eoYen4 b7 \be aJd. .. tbe 
quMl'a1Jo-.mllar.1 U"'I •• ' " .....ue. ,-~ 01u4 ... 1 •• ori.cJ.n. 
au4 Ute .a1u .... ~ ....... e of t)a, . .ne.n.1 ~ ,.... "4. 
It 1s s.enaW 117 ............ ,.,.. of 1'3 1Mch ... _ ~Ol" to tba .... 1&1 
put 01 ~ .ne.n.1 ~ *0 .... U. ,.. &a'ierior DfIIU' tll(it II1Mle fit 
lMft ... ,.u.. 
IIrI -". (Ala,. I). fte ...... ,. ".. tile ~ .... of 
'the ...... ~ t--.. BIll 11 ..... fMIPW" .11 •• "" .. __ .. 41ne'tlT 
'N'Af;:rI4 to.su.ft .. till ....,. ........ of ... ...uble betveID t.bI ~ 
toea ......... -hI flit ... ta\'UA. ,. -.ole 1e ...,...,. .. tM aJd.a 
at 10 ~ ...... '" ~_ ............ CW PIIU ., Qe ~ .... 
au .. 1_ ~ It ewwUee ... .,'In_l ltoM .. ,_ ~ ,.... 
:haIu t.. 1I'I'd.o it u ........... till .w11la:r7 «5:t1. . of tbe ~ 
..,.,. ... U. 0\10 ~.-.. 1.1 J E _'1_.11 .... ..,..... ...... 
of 73 wb:LeII. ,. •••• ~ ......... of ____ lAt • 
.l1li rnf1llJ« (Ala, 3). fte OI'J.tS.llla :rra. -- 1a~ .... 
of t1w ...... _ ....... Ina .• lea«JltutUal *'1, e.loGI u. ..auo-laWn1 
evtace of tJIe ..,. of 'W.a..... DIe filMml ,... ....,......un4 to 11:1iMtft 
al.oDa \be ...... lMeJ:al ...... of W. ..aJ.b:le ".. ... eaI of * a.tttJ.oa 
_n4ad to .... ~bu1ar 3.". ,.,.. ~ pon:ta 1a co....- ... 
,. 8k1a -' 1_ 0J1.&la .... b)- ............ ort_ JU"8 aate.r1_ of iSM _ .. 
tea.l ~ .. , ... bllftls. l' .... U .. U. ........ .u._ ...... 
~# ... _II., .... ,....... _ ... J.atter. ftU __ at ... 
• tela 18 l_"fak4l:r7 ~ ..... bin ..... WiG .... ,.. Y, to ..... u. 
.... le em Ita ._.U. ~. 
50 
B. !L. ~ .. a'l. !II!U!I!. The lIIItiaa a44uctor -.1 •• of 
a aupert1C1al. .. deep pont_, vh1eh are clonl¥ applied. to eaell 0'&lleJ0. 
lID DJII'1UIiI1JI (M, 1). !tie laraer of the two porUou 
or1l1 .... t:roa tM ....u.. 1eaI'k of tile , ...... berM &1_ • _taa etr1p of 
the ~ lJ'&II'taoe. It ................. ~ to lJ181H'\ 1ato 'Ile taUftt 
..ulNJa'r ro... De ... 1e 18 ......... 1I\IJiUI10Ul.t.,. .". U. ~ ,... 
.1_ ., .. .-....J. ....... , ....... UN tile ..., fOI'Ua of tM _IS .. 
~. It itt ..... .-.s.0'I'3¥ b:r ...... lRtlu \JIwaCh ., .. tfl'l SMI 
.,..,. vtd.a ........ --' l .... "k ta W. __ • fte -..I'ftdal. put, 
~, ... ~j ~ \be 1d.tWcaUa" 'lie ~'- w1Ul U. ... 
tonica III ',_ 
lIrIlQ!tn" (AI, I). 
~ ~ flus tile 1-," of .............. aloea •• u. l8I1-
t\lUM) .... , ", "" ....... U_ ..,.. til ,. eIIaft. It,.... ...... 
.....ua4 ,....u.al '" tile • .,..t1CS&l .... , '*' ~ _ .. MlSal ..,.. 
of the .11&1. l.-l_ t4 tIII~. IId.a ..,....lar 8I8Cle 18 ....... ~""'" 
fle1al.l¥ • t!re pan ~1cS&l1. u4 ovvU .. ~ eateM1" DG"Ye UIl ..... . 
c:ular pJ_ of .... .th ,....sOlI. 'ftIe ool_Ua alIrt. 1" •• 1_ ~. to .. 
flUCle. B 1, ~W aD 1, ••• Uallall'tace b7 ............ vJ11a U1_ 
ia c .... 1Q' _til ~ DUW8 to ,_ &NpII'fte1a1 ..,..nloa. 
c. 1L. ....... ,,'al. ........ _I'be .. ,...uou or wa --
el.e we eatf.NlJ' 4teU1.act ~, .. aN II'OUPI4 ..... ,. ~oa1 
51 
DID IPt£igr (Ala, 1). ftJe or1&\a 1. - 11_ 1&tea1, POll ...... 
101', ... ftIItal 8U1'f'an of tM ~tCNlar proce •• of ~be ..ub1e. !'be 
1llUele pa •••• 41NCrt17 ~ to , .... , _ U. Ueta1 ea4 ~ tbe ~
bODe -.. 'thI -.dlla17 utl_laUoD. ~ •• _.le _,au of a 
tie.l. vida ~ u. .... lI'1aI,~ 11 ..... __ 1_ 1M .... 
t1-. '.ftw ~ ia ~ at 't ........... ..., ·fantaI • pawl ..... IN1at 
Y1It1tle sa .. u. ........ , .... _ ......... 111' .. " ,.. ••• ..uu to •• 
... tde, " ... ..", t.II.R •• """"'.I.r', -" ..... -- tl.ealv ........... 
,.. ....... ." ................. ooW ....... " .... , ........ u.1e .... 
, ............ aat.ialMl-. .. til .. _ .. -.1 ....... ,..... .nna.t. 
fill ................ 01 ...... , ........ , .. ~ _ tlw ,-.aat.e 
.... , ... u. •. ldr.'- ...... ....,.... ........ 1t ..,.., _tJj.u,~. .,. 18-
r..·.1hl _hw fill ...... ". II ill 4S.Net ~ vitia t_ oa1 ..,._, 
,... . "3 ta aloeil ,........,. t.o ...... flo U. ~ ... ..u .. 1tMackN, 
UIl .... oanlm. -108a till ~ .. ,.. of ... ~1~, PIN .... 
.!ID a!t!1K (Ala, I, tta. 13). ft1I~, flat __ '* or-
1st .... _ tIlT wab81 ..,.. of , .. ,..,1Dl4 ...... 1ta ~ .... , 
........ 18 .... to 1-" .............. sal .... of ......... ... 
., ,_ ""'1»111. file _1e 1. fl. .... ~. It 111 ........ ~ _ 
,-~ 110M, .. ~ b7 u. .....,... ,... ... of " ...... .-1 ... 
4uetor ... 'III oal ..,... D ,. 1 ........... IIlIaIn ..... widell ,... ,... 
----------------.... .......-
tbe fle1"ft' to t.. lM\ ....... 1IUfJCle ad. eater U. poaterlOl" part "' tt, 4oJo-.J. 
• .,.,.. lateal \0 ,he ~4 1aou .. 
I). Ia.. d1\\OK '"'""1M 'I!'2t9DI ... (A.'O:r). at. nat, tId.a -.e1e 
O11.llMtee ,.,. 'lIIe ~tRal ,.... ,,_ ....... to tlIe ..... DIt&l-,.. 
lftal .ntctdatl.. It ...... 18 • ....v.1 .ur.euoa to 1D8eft 1Ido .. ..u.a 
su.J"fMe ., U. .... 1_ .... of t1w .. talllDd_ of tlae 18II4S.'ble. It 1a ... -.d 
RfUftcdal17 _ .. .a.11aq 41ft __ of .. tn __ l _1ft .. wU .. .." 
~ 11114t_ ~ fit .. ~ ........ l' .. rUM t1le paI'.t.etal ___ 
at 1ta 0I"lI1a" &III ,lit Nt ~ .... ,..,.,1IdAIe1 .. 8Il'teJ'1ar .... of tbe 
1-'.-1 .......... at Ita t .. .u.... l' 1. ~ 'b7-a ...... _ .... of 
'3 vld.eh leMw .. k'" Mar tile ,... ........ ~lo t.- ......... U. 
_1e -.. Ita 1dMl.e. 'ftre _ole ltee1t s.. 1'1--. .. w. aa4 ... 1lJ' loat 1& 
41 .... 1., We S. 'US. 1D:ell' •• 1"'.'. tlId MMa ('26) faU.e4 to ... It 
ill lfIBM SIIlfdD. aJ.tlltNP he .,..snoal.17 1ooke4 to. 1t, fte ....... J.a-
"-'111&" ... l~" " bllJBlll. lfIBM mlPPaM' IllidI U ... 
8IDlIIdrI' RdIIB. Jt9nr fMlUi. ullIl In... It Me .. PftT.l"lJ' bleB 
npcriel SA tJJNe ..... (euept III .. ,. l' .... k .... .,.. era .nl,. u.- ' 
tl'1bute4 ........ tile _~ ...... __ "-nll' t.,.,., 
...... ' Psa,. 
(ft... 13, 1"23) 
ftIIt ~ ~ftor _* ........ .s.al7 w1'Ul 809.8._ of 
• J&~1lu7 OQII ....... \lie ~ of .... cna1-. ~ ... 
.. , 4eft1ope4 18 atl.anlc _11, I. lddell tlllq ...u .... _ t\1actlta (ct, 
4111._. SktaIIl.!!, £Ea. etc.) ............ is ~"'.lIe..c1ee 
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latenU.,. ~ tl'a 1«. lAnator _818 """",,1 ... the ottc ple .. at _1"V88 
aDd vuae18. It 18 ~ by .. .,...te bftDCh ~ ", vld.ch 0I"S.Sl .... 
~ tbe tn ..... !8l 1I'DIl'- aD4 PM- oR of the ~OP prooUC f ..... 
&at vera.tna 111 'tbt UfIle t..a .. tM poaWftW barter fit tI8 M. leYa .... 
0881. ~1 ... tbe ~ ..... at tbI iIltena1 a61luctw, 1IU8 ....... 
tor. Daa ..................... 1ctq .. 4ctna1 aurtace of tl:. lMt .. .a ... 
ole ......... tile M. ~ 0IMi. ,...,..,.., 01& 1t. lateral IJUl!"faeeJ 
otbeI:' n .... ,... .... INPP1:r .......... ~, .. 4McJ1.be4 al»oYe. 
c •• ~ ... (1Mft). fte .. ole 18 ,.......,.., 
uI ......... ,.. U. JU1,ftel __ ..u.l .. , .. ~tal. toea. 
'ftIa ft-. ................ .as .... t.I.' _ t.bI a....l 8U1"1ace of tbe 
~ '*- ,.. tlaa ".',....palati_ ~loa ..ua4 to • po1at. caa-
4a1 to .. ~ al"UcuJ.a'''' Aa ........ of tlw lIlUSOle ...... 
.. It. leu .-..u ....... of ...... a... i'e u..to1-. toM ftben ..., la 
dJ..MoUoa MOII'WU~. fte ~ ft. ....................... , t • ..utll 
f1bers ...... , ... tM ........ ft. .... ~..... 'ft8 le'fIItar le bouad.-
e4 b7 u. ~ of , ..... 1l1e .. , .. ~ Qlana Jatenl17, .. by 
the ~ aid ~ fIf .. ~ __ -aialll¥. It 18 1..-
_W b7 ....... of t_ vtlJlldM1 .... (v. of~. '26) widell leafttI 
tbe trtela:lM&l ..... '_ -.r ,a. ...... of " .. puMa swuaa dtJda .. 
cru.tua. Zt lenN tM alaI11 tbrouIb • .-11 t~ 1D tile lDteI'O-latenl 
'P03't1oD. of ,_ pR1etal holle, ........ __ ..ela cU..Ieetol¥. 
D. I:. D'J'M'K". d.la:aldIt ( .. ftC). TIle ~ o~ ,-
~ boae 0I"f." __ hom tbe epbeDoI4 .bQDe 1_.U.te~ -wrtor to tbe 
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.,. DIM: YIII£IMt 
(lip. 16, 1'7, Ql, fA, 25) 
tbI ftft'h'al ~cton tOl'fll t!» __ ~bular ~t ... 
of tbe tJ.oor of tM 0Nl C8T.1.t:r, but aft _1ke4 b7 tl» I'08Val. Wrte~t or 
the atr1Mlc ~ .. Vac:Mal ~, .. of ~h1al Oeift.tloD. 
'fbe COBftI'1C'k1n ... la ...... tr. 'to __ :la 'fttIItnl raphe to tbe 1aDIUble; 
i ___ U. 18 ,.,. .......... of \III latIJ 1.4tlulu ~ of "] vl'd.ch att 
troll the .ual ..,... of tlle ....uble ... ,_ 1JItn..a.!ttular arttculat1oD. 
ftoIIlCb .. .....,. .... I"lnon .. \11'1_'1 .. 11' ,..1&"-17 duple 
1& ........ at, la ..... ..,. lave ........ --.1_ lI041n..tl00. ~ 
c..u.ts. U 1a ........ 1Jtttl t. _ ... ~ . -.tal 8JlJllINta u4 CO ..... 
i ................ of U. twa ...u.blea, ...... a.-l ..... ' ~ _ is_d· 
bular *"seulats.. la 11'II1II tblw un ..... paln .f -.:1 .. aN tau .. _ 
eeeb aw., ... of ..... 18 tiY.tdel ... t.w all... All of tbt .. c1es an-
l1-to ~ to , .. _dIQal. 
A. .. &ad 1I •• Mdt •• as- De __ I. :u.. 'feDtal to the 
.....,. 1..en1 .. 01 tJII ~ of .. '-- .. tnella. It 1....u 
- tba tip of tile .... ..,. ... aleeC _ ....... 1atenl .... , ....... poRero....... a,. J.iWIt_W '" .... 111 -u ....... widch ail rr.. .. 
t __ 1a tM Q1ea1al __ ... __ the -.ole aU,. CD their toJ'eal ... 
face. 
!III _:.'r11kiMdl (D, 1). 'IlIe larpporUaa of t. 
&ateI1.Ol" ,~btllaI' IIIMle ~_ .:1_ tbe vwatJoal 111411Dt ,..,. 
".. tbe J.e1Ie1 of the ~OI' .. of tile lu7a to • po1.JR uaut ........... 
of the 418Cel'lCe fNa tie bu1JQal. It u.. flat -' to the IId.a ....,.1 to 
.... 
57 
newel fJ"OII the ~ .. pact. 
lID I1l!1l11Jlr1I (lA. 2). Tb1.:be ... .-rt of tM _wnor 
iDW_.4.U*lar18 __ Ie ia • ae;uaw JQl'tl-. of tM l'OtItal. .,. at tbe 
l.an-...cl .. ole vlalch .iIl .... _ u. 4c!na1 eurr .. of the lateral ... 
l1aa-l.laDl. To •• ta1a 1ta taMrts.. tile .up -DP ....... n4 WtIaJrU the 
~ ,1Me til t.be ....... PGl'tioa ~ 'Uw ... le, _ ft_nl 41HHtl_ 
tbe U'9181a" __ two __ 1 • .u,. of tbl1Du n nll'tNlar1a uter101'.".... 
.... l¥ ... cleft ia •• ti .... 
.. .. lIIMJdl'i,. Die tid. auael. ~a "-
t1'» 1IS4YeaItIa1 U. fo1'8a1 .. tile ...sat. of .. ..-..n .. ~1I1v, 
.. ...". 'to .. -i81a or ...... tar part or tJ» poateriOl" i.aten.mSi-
"1M' ... le. I'M ................. ___ la ............. thl ....... latll"al 
uPM' or ................ 1 a'tnCt_., ...... to81e laael'tl .. 1lato 
the buccal t1.oIw ...... lateal .. 11...,..,..... ~1oD t ....... 
of tM ...... "" ~ .-.n. 1aMI .'fIIIISIiIIIJ..ut .-cle. 
lID aPJl)S, (1J'Q, 1). fte ~1 aU, ., U. ....... N. 
bJouctda11. ~ 4S.Nct1l' 1 .. u. ..,.,. &bftt 1alt .,. bftw_ \118 tn.-0_ .... tbt .... of .. _.u1tJ... 
lID I1I1IIMJI". (WI, 2) • .,.. .. U-..u. •• Up ...... 
tono-l'08tn4 to i.eft GIl tJ» ....... ...rae. of the latenJ. mU...-l ...... 
at a po1JIt I"08t.nl. to tbt s.a&eni_ or t. al-..alar .U, of ~ 1... ..s-
ba1u1.a ..... 101'. ftae t ........ ___ \118 1& .... ~ • 
r ----------------.......... 
5& 
.. c. .. tI!IDWIIIi'!Rk _B. ~.-I.e 1. cI1 'f'1W. 1ato 
otMr "" u. .--W ... o-eoeto" ... tbular _le, Mtlt 'PIfta 011 ..... 
tftW the 1fttIIUal .... .....ual to .. 1 ....... ,.. of \M ~ ___ nddal"e 
lIa __ tIP, 1). tie 0l'I.l111 t. fftra the ..-at tdAl1_ 
beta .. B 't.be 0!'iCf,aa of ta. ....... _ .. ~ ~h1aI1.a. ,. 
_1e ...... 1_11.,. .. '" ...... _.g.JataI.a, .... 1aNI't8 .. __ .... 1, 
~ ... lM-.J. ...,... of tJIIJ ................. ____ tile 
leftla of tire ..... al .. of .. ......,. ........ __ 4lsta1 .. of .... aa41 
blllar '--. lUIIud" III ,... .......... tItd.. edt, ,... ... ...tlblle 
..,.. of tile _'-• 
.lUI _- (U, I). .... I.e • ..., \ld.a --..w. _18 
vId.eJl ..... _ .. ,.. _ ...... ...-al liM .... _ t_ ~1 .. of tile .... 
,del "SIMlaI' _1M ... U. -...n... ti, _ ... IlUtJval. LiD ....... • 
, .. JOI'U-. it ,. .......... 1a, ....... ____ ta. 1atetal ...... of ,lie COllI'" .......... __ ... '_3_ .... , II'" _ tile ........ ,..u .. of 
tile 1--...1 ........... ......,... fill tal -nw... .bIat..-",. u .. . 
....... ...... 1IId.eJI ........ till _1e ,.. .. __ ~ t.bI ..... tor 
JCrti_ of tJae poeteS- iataIf IfA,t., .... le • 
..... !WI''''''' ~ .. (naw. 15 - 21) 
!be .... til CRIWt.l _I'Ve ..,u.. tM _lu teri. ... hoe the lat-
ual ,late at tbIt leYel ." .. thf.I!4 pre-oUc (1IMOIIIll ~) ...... It 11 
59 
.. ~ 1dtbia tM true prootiC foIuIa of tJJa V18111dal •• tlda P1a'te 
of bo_ (pntac1al. conat .... ), but •••• to u. atel'iar thJro1aeh ... "1CeI~ 
lor ~1C t...-a in ....,. _til tae .. .,1ar ..... of 'the f'lft)a CI!ftIdal 
.. !'ft. It tlIa n1D&a ....... paeterJ.or17 to t_ cos.-u& .-1 ... nppU .. 
tbl .... __ In t.e ;\e 1escl'lbe4. ~ -' of 1V Cl'UaCNDS.al COfIl'a 
1t 1a f.a ..,. clale .....,1IIICt1lia _.at tM -'-1 .... plexa of b1oo4 ..... lIt, 
aa4 ............... ,... ... or&b' _tll 4U'tlOll1',.. 
LS ..... U. ('5)'" -.1pI&" ..,..IUaa taoial1a aul ... sa 
......... 1, ... 4lftW ..... le a.s....u,.. 1!ao ..... flc1al ... .... 
porU..... Ia II .... t_ IdItIr 18 .pr ........ ., .,. .. .. CCMWinor 
coW. .. ... oectp1_ ............. JI.S~R'lI .......... .......uINJ.ub eft 
c1er1...u .. of ... 4IoI'Ial 41 ...... S. of ......... ~. Be ~ ........ 
1N1ar .... ~ ,.. ....... ...-s..uwa of u. • ....,rtcJ.al .... «Nt poni .. 
~IYelF an lOt tfMIl 1a l1uM. 
A ....... let, ... " m1lUtlAMi' (*>. ftllll ..... , 
tb1* _le, ......... 1.: .. tile .... la_torr fit L1Ib\o11aI' (.La), l' 111 "hi 
el\1et ..,... .... of .. ...s1lt1e. III IJIIIp , .. __ 1e cr11l .... tna .. 
_t1ft ~lateal ....... fII ........... , ... i..w .. tlw ,... 
U'tleul.u' .... , •• ., tM .... ltle old.."". al_ .. to:na1 ..... 1dII1· .. 
,be ",",l~l_. leer 't. Cd"1ata • COllI 1"1'" u... ........ 10& Sa ... 
111--. 0Wtr tile ~""'.a1 .... fit Ute .. __ I bGIIIt .. 1_ ....... 
vtlculat1.olaJ ta n.epeot_ • 1' _ _ 1e ft. .. .,... teen- _,. \lie 
~l_ tllMNe ..., \Jae ..... 1 __ • n... .... taa 1 • ..,. ... ~ ...... 
.. It ,. •••• 4:.tftc't17 , ___ t .. beIb' ., 11M _Ie _ 1ta ...... to .... 
ot ___ 1ft ..ucrae4 _1ft. 
r 
! i 
I J
 if
! i
ii
 j ! 
! ! I
 l I
i!
 J i 
f 
I i
f!
 i
 i 
r 
~ I :
 I I
 I
 i 
J I 
f i
 
I 
~ ~ 
r 
~ I
i.
 !
 
t
I
t
 
.
 
,
 
~ 1
 t 
f 
f 
~ 
ii
i 
I I
f
!
 f 
f ~
 ~ 
i 
-
_
.
.
.
 
'
-
I;
. 
a
 
.
 
.
-
•
 
It
 
1& 
.
.
 
r 
J f
 I I
 o
f 
,
f
 
~. 
II
 
E 
: 
w
 
~ 
-
~ 
_
.
 
•
 
f 
I I
 r
 &
 £
 I 
~ 
r 
K
 f 
t 
i 
,
t
 
f·
! 
f 
f a
 ~ I
 i 
J ~ 
I ~ 
f 
I ~ 
i 
I f
 J
 II
 ~ ~ 
·
 
I ~
 
l 
f 
I 
i 
~ 
'
f
 ! 
I 
i 
.
 
i 
t f 
J I 
f 
~ i 
~ : 
e 
I 
! f !
 ! 
i 
~ 0 
~ 
_
 
I t 
I I I
 i 
I ( i
 I ~ 
Iii
 I i 
I I 
! i
 i 
! ~ !
 
i I
 r
 I 
I 
I !
 1
 I
 ?
 I f
it
 i 
I 
~ 
-
i
f
:
 ! 
! 
t 
l 
,
 
t 
!:
 
f' 
I 
•
 
f 
,
 
t 
t 
,
 
I ,
 
~ 
~ __ t.u __ ~ l' 1e ........ ~ or ............. 
thaD the ~ ...... 1 a n.t of .. --=1e It .. at_ lDU.... 1l8o.'tI.ft. 
cal au .. la1oa. ~ alIto la1t.cate Qat tile IdmIte .......... or t.IIe ~ 
.,... trldcb ,... to ,lie taarea1.-lateal ...... of U. aeck .. ......, tt.,. 
to t,. atn ........ of ... _:Ie ... iaMI-iGIU w. ~ ... 
~ fit ....... (.,.,.) .......... S-__ of tJU .-ct.. 
Be " .... of _ epIII.tl .. ~ oo11t 11M ..... COIIft.nI4 in 
lDIIta.II.· ",,18., .." Z I M'·'" 1I111111N1, tid .. --... 
.... Ia .... It 1. ~11' ... ,.,,, tbla ........... .", .. 
tIIJ'lICOIMtld .......... OI'ld- .... "" .......... .. oalI' ,. I' --
........ ".,.1. Ita 1 ........ ,. III ................... . 
_lCltN of .... (-. ........ nt ................... s.arws. .... ) widell 
1Il_ sa..l .... Sa .. ,..u._ fill _Ie ........ a. .... fIJI tile ocotpf.WJ. .... 
., .. .-u t ... _.IL It u ... lie ..... w, '-" *t -..11 ~ 
............... at ........... .-s_s.. ..... -'till 6u':I. .... ,.. 
.. " ........ ~ tIldal _n.. .. U-ta.e .-JGloIie.1 -..It .. bleD 
... - .. *4 NCt.- ., •• 1_ ........ -' .-.. of 418ld"~ 
............ ~, ....... l_ia .. 13It.I' .. ~oI .. 
.... rllV,,_ of .... ,.. tM ....u. .. on ....... to .. ..,1.,. .... 
... ..... ... wltJda ..... 1M. For *Z ullAe, CJd.a'NIl (lIJO) ...... tw 
6a 
fir , ... ~.1 fonad_ 18 ~ Ddaa' ('17) rouat ·'our fit 
~ DIe ~.'I.l.1 .... eta ~ u. JQ4t4ar tOl'IlUfl sa _. 
__ ... ~ to ~ ('54), but lie e1ao~. tllId 
J.a "'IfIIM'WI, Qaa, .... u.a It ea.g 'f'1& tIte ...... ..u ~ . 
.,. "., •• _tt 1IrfMtt-.', VIIII'k GIl ..su1tD •• 1aU. .... tbl. 't!a 
rd.:stlJ., ~ .... ~ __ Sal ...... cUt 'I"J.a the ~ to--... !be 
\WlftI'l ____ yJa .... .sa tOI ..... t2Ie ~ ,.... 18 1. nc:.h 
C).OM. cea.1lDJtta _til .. .,..2 .. r.llil. :I.~ ..... ,_ ..". 
tlbtlft ... alNItr' ........... .-1 .,.., .. et .. ~1U' ,..... a. 
~ .......... 1 "'1111 .. loG8*. la .. ~w __ , ........ of 
... ..u ................. of .......... a •• l ..... , .sd.Q eat .. .... 
.au t ••••• , 18 ""' ... ..,. • ..., ............. t.roa .. ftNt~. AU 
., .... all , ... '.Il't,,, s..- .. l&qa ..... ia ... Ric.-Sa. llecWlall 
....... s. __ I I'" ....... ....""... ... ~ J'aItI1u _-
..... ,... of ............... WON ....... ...u .. 01 u. ~ 
-1'1t4Jftla (t,,) sa 1U ..... _ ......... J. ~ .. of ".. • 
..... JIM ___ ......... til , __ ".i.e _I.e ~ sa 111M-
· .. • In. _ •• c.us ...... _hWW.. .. ~.- ..,._- "'-
.. IatJl'ft1 plMa "~t ........ Jaw ..... n .. to t_ ~ 
-Illie ,.. ,_ JIOIf;." ea4. .. ....... _'- .......... 1 ... -
.. ~ ... of Il10.1', ....nt ....... 1atG' 4I9I.u.., IMo ......... .... 
• ....... 11. ""-17 ... '"- ..,... .... ., .................. '.Jarlt 
, .... 1£k<b;0i4 fill Mae~) ~. 
63 
~ the to1l.ow1ns ,..,. t:be Jqpo~ldal-.,1M1 --* _. to 
.u .. ~'tlCD'td 1&t8C1M .. wU u ... ott.n or tile ~_ ~ , 
....... cnc1a1 f.I8Ck ..... 00. 7!.be two 4t.V1 .... 1rJ.'to 1101lltJO-t~ ... ce..-
~ IJ'fJIGP are -..11' tor COIMID1 .... 110ft JNC1M ~ IlWtt .... t 
...... ~C8let.u. • 
... ~ IlnWreSIMIIIIl 
(np .... , ", 21) 
'Iov;r fMtClee -- 1If We ..,...., m. pU.rec1 ~ ....... 
• 1 .... ., .... '· .. • ......... • 
A. .. (-.cu.). ... ...... ~ AN I_Ii""" 
IIJFZWt to -.c!l ... ~-. ~ -.un ~ ".. U'l .. ,.. ... 
•• '1 .... of tile ~ u,. 01 * ~ UIl DUe 41ftctlF I't'II1ItIn4 
.... laiIillGlMl pJ.ta tlFIIal w .. lIJuClQw.1. ..,. ~ ~17 _til 
.. I1IIII'IDdO ......... ., .. _.". .-'-"or,..s..., ...... 
", .. Ie ........ OWl" .,. .... 1JIG.I.o8),1.ll ... , .... , 'fw )llftaripl .......... ,.. 
... tl·ea"'" ,~ ~ ...... ole. 0.. fd '* ..... at __ ... 
.... _ .. '" ............ , •••• hi .... te ...... tile lete1 of t.be ,.... 
"It 
• MIl ....... of t1I8 •• lSb1e ... SQ "" *' 'trIdcla I\ICdlIt lt 11_ a.-.1 to 
.... , .... ~~. fte _I.e ,... __ col..,. of ft .. 
... Pt .... 4tJttIctlJ' ... .a tlIea ....... UOUD4 tM lateRl u4 ...u.l 
...... of tbe ..... "b., to w!dch it ~ • ~ pM. otlIR 
........ t:rva the l'e81- <d ttae· lateal .. U....-l .,... ......... a14l1.M: 
S. 
to ~ .. ..u I6I't to \hi JUlCle ~ !be.,..th 1I:I8e:w ~ 
~ u. ~ at about tbt lAmtl of ~ ,l.1IIId.J:'ato-_QtUh~ ~~. 
'1'he armiCCloH- 18 ~ h7 a b:NQch of tlrt __ lor 41¥laioa of tlIe 
~ plau, 1dd.ch ~ ~ latCal to 'tlw tachrla '*-tIl 
the 0N1 .... , it ..... tbe __ le about .. le9IIl r4 tJ1e ~. 
c. Lllrdatellllnlll (GdJo). ~ .. ole 18 ,be __ 111H, ___ , 
.. lei t.be .. _-.1 ~ .. .. ............. h ana. t:raa the 
meMal awfaIe ot 'tt. -..tllJ1e, .. 18 cloeelTappUe4 to .. ~latea1 
awfaIe or tllt .. 0G1.... D • .....-. 1ah .. ~, ~, .... 0..0-
l.ataNl. ....,... of the :ftrat .... QJ" .. 'bM*l nuaa. It ~  
__ 1_ ~ ......... of 'UIa ~or ti~ of thI .. 
,~. 
D_ It.IJ.tJaa1lnUI (~). ~ ~ or tl» ~ 18. . 
DII.ft'OV, ....... 1,. wa _I.e ......... ,.. .. Ja'tel."a1 ... fit tile ... 
~ t • L .... ~ __ 1 to tile ~ e:al tJ:It tM tvo14 on_. of .... lI. 
~., I tt1N1..s.. .. __ ..... lS ....... ~ .-,,, 
• __ ...... * .... 0'1 ...... _ ..... , .. ~ __ lateal 
~ of 1M 0I'!00t4 OUU1a8l. It. CI ..... u-rtloa at tIM ~ 
au.~. ~ ......... J,S. 1e s... .... Iv'tlae ...... 4t.ft.e1aO of I' 
tile ~-.1 ,1_, .. tbla __ Itl ... ...... ott tlIIt ala tnDt 
.......... _I.e ... 1. aft8t.a. ...... __ 111 U .. a.sncru,. be-
......, tile • .,.. ... ~ -= of 1_ ~b. 
IbsII!IU. ~ 
( ...... lktO. &-17) 
Of va .. .-1 .. f._I .... lB Ud.. aeets.., ~ two ('f'la ... 
~1NlAIU IIIIIl cen1eo-q ...... ) an of ~ 1. -. .... 
BlllUu..1 ...... lite ft!Iw ,... ... iMl ......... til ..... to _late 
" ..... _ tt. __ ......... fill _ ... ,. .. ., .......... .... 
to elaJ1.tJ , .. _11 .. 1aU_Jd_ Sa Ue ....... W _____ • 
tram ... Ja"-al ...,.. ., .. I'.I.lJ _qa, ,.... ......... a .-, .... __ 
C\1la1' ............. 1at.181 to tile a ........... ~ 1deepe. ". ft. ..... ,... 
l.ateI'o-_JII ..... t._t ..... t..-................ t.Ne ... lMaaJ. 
.... of ... ............ .. --.Ie ..... 11 1 ...... u. ~ 41.'f'lat.Aa 
"L 
.....,.. or ....... fill .. ..... 1M _'- , •••• _ ~ .... 3 .... 
1 ..... _ .. ., .................... " ...... s.a ................ 
~. -.. .... ,.. ..... .- ., ...... ~. "'11IMn1DI- ,. 
.......... ,.... ........... , ,_ ..... tile __ ......s. III.S. 
.... :a. la III ~ ~ .................... of .. 0IIItal ..... 
fit , ...... oct ... 'A.i,'IIMd.u, ....... __ ... ,111 •• 1 '" • 
Wtal_ .... , ,...,. ••••• , ........... IllS .................. ..... 
...... tIiJ •• I1..... .. ...... IF ,. __ ............. ...,.... ... YIa 
'- 1I •• 1al. 41t'Salcm fill ... tal ..... 
" 
-c. II. • Dd.8 ___ I.e Ie wU~ .... 
... OWl' ...... J1IW' of u. ....... DIOIc ...... a ............. 
• ...,... ., \he ..... 1tJe. 
BIll WStIIIIa. ( .... Y)' 
., ...... fill GI'S.8bl ,.. .......... 1a1 liM II _l to ...... '_ ..... 
of .................. ~.t .... ~ till ..... n.eial 1M .. of tile .. 
.,s.u .. , ....... _1&., ............... ~. tile tt.,. ...... .. 
,.,. _III ..... Iat ..... _ .. _ ................ lit tile ....a11dAt .... .. 
tt.zwt ftIU·Jr ..... ftlt e ....... ,), .... oil ,... .. ~ U'fbtoa ., 
epSMla ..... ,... ......... __ • .. ... i.e U. i.I._telI" ~ 
\he .. ~.ui, .......... ,' ... u.t.,. ............ I .. ft. .. 
.... .. __ •• 118 aI ... , .............. . 
... II.aJ3. (l1li, .). tile ... d' ............ II'-. .. 
... or tJa ""' .. , .. ftdl-J: ..... ft. __ ,.. .. _iN ...... .t.u 
~ .............. ., ...... ,.S., ..... fIIt .... sa ••• -IIat- '" 
eo.. , .. ('SJ,) ... w .... UlrnMfMI ......... ."... .. _ .. 
w •• , .... ..,. ................... ~ tile ..... ~ .... fit .... ••• le 
at .. lfta1 ., .................. "' ••• ~ .. ___ *, .... tilt ....... 
JU't ., .. ...ole 'll.S ................ to ..... ~ ....... . 
• , ...... left1 ., ... , ............. aJItt_J ......... .. 
~ .... 00IRal .... 1M tdIe .,. ... Sa .. JaoIUaul.l ___ , .- ... 
~ ..-f.OIl1at.a1 to '*~. Ii '-....... _Ie ' •• er.I.II'ioa 
eectIN at We ..... , .. arks .. 11 •• *_ uato tM cell ••• -.ole __ of 
.. ..u .u, at tlben ... ch ~ ". .. ~ t ... s.. or De 
.... ~ ~ of the 1DIeJ1.oI' ~ aaecle. !Id.s au., of · .. le 
1. ~ ................... to tn.,," laM tbe fI1l;IfI'ftClal .u. of ,he 
~1_. ,. II ... .,t .. ~ ... "'-1 ~s..a of tbe L ...... 
~ ................. tnt fl'CU tile lnRft ..... to tbHr e .... sa-
"""'- _ U. .... Weal IUI'fMe fit ...... bJAI .-.n0l' ~ *...u ... 
balar .... 11 .at or '" ......... t.bu1aIU .... ..s.., ·ren peeterior ... ___ i 
101". TIle _18 .... la .. 1f'I4e .,..1iI'OIda wtdCh ..,. .... tile ~ 
.... fill .. ...... ,,,. 
JIll 'III •• (woa, .). ftIt..,.. ... of t .. ~ 
..u .................... .".. ... _. ft ortIl ....... aD .,........s.a 
__ ~ .. tlS ...................... ra. _ ~ ._1 to 
.... ~ III .. twua ____ • .. _leG r... 0'ft*I1W .... 
.. • ,cloM __ ....... -.tedcII' \Id.JCa oil .............. r..... vtd.ob en 
fit tile _1e rt.IMI'a....... III ............ _Sft .tnet ....... .. 
tn-l1_ .- __ ........... JII.S,Nl ........ 11 •• oJAa ........ tlll 
...... , .. tile ................................... Ia "",tal ... , • 
......... &pIl ... _ .. ~ ,.,.-.a, V'ltb .. __ -' .. but ..... ...... 
, .. eel" .. ..,.. __ ... OGara fCd,Ja.. ,.. 'Ile .... of , ........ U. 
__ le tt ... OIl ...... ".a •••• 811'1 .......... tn .. CU.I •• p~ Vitll .. 
,..., ~ eA ooeta1 ,..., tile wt.1e .... Jof.M4 ....... sa • ec [ 1ft 
~....... lite IrIDJ4 ... t_ ~ \lie ......... lId ,...u.. 01 the 
> 
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~WlaI' __ le. UJce ,be ooatal. bad l' 'U s.a.nate4 .. 
~ .. ~1¥ erJ'IIItIII4 lmI:ad8a tn. tbI ~ .:a- 1dd.c.b. 
.t. \be ..-le m tbI ftI2.- of tlae ~J.'" la8Ct.r1pUa. 1M 
1....n1Ga ........... ,. 1ateft8llil1tn.daJr. al."Uo-l*",- oak .... ,...,... 
~ of the wrm:.-~ ...,... of V. ~ bOlla. 
Al'boaIb 'lIe.tlaNe ...... of t1w ~lNl.aJt ... 301ae4 
." t)a iUWtlCID. the ftllaN ., __ ....... an 4f.a'UDCt ..... be --. 
"'17 ~,... ...... __ ...., as. .... ta. 
"'Il of ,,. ...... ,. ••• 1 ... ftt8',I.- ..-ftot&1 .. ,he .... 101" .... of till 
~ -,sa of __ ~\'JQl.MU. ft PM- .... ~ 
to 1..n ......... s-. __ ,...,..,J.ate.nl .... of t1Je ,....sal .... of 
,lie , ........... , ........... to .. ~lN1aI'l. l'IU8C1e. It 18 
1 .......... bJ' .. VIDI1 ..... __ ,... .u. ,... .,1aal Del ... , ... 
a. • sIIbIIlAI, (WA). 'ftd.. ta • 'f'fIr1 tbla .-1e 
""cia art ...... ,.. tile UIMr ...... of ,. J1l) ... b7 aD ............. 
... ta, .. ,."'1 ~ ~ .......... w ta clo4Ie uaoc!aU. With 
latela1 to _ ........ of 'UIe -....u .... 01 .. M ....... oo.to ,.att1NluU. 
fbi I'Q8ba1 .... filii .. _lAt U. at __ .. lArNl of W. f1nIt Ml-
~ rib. ~ ... '" ,lie ~ tlYl4doD. of W. aptaal ." ... 
P. II. -Us-- ........ ,..... (~). 1M -=le It_ t I , ... 
"'-17 .... t!loSal to _ font.J it .. a ailltJuw 0II'18;ta, ~1" 1 .... 
-lea, .............. as_Jar __ • It atten ..,.,. til tla$ ~ tDen 
paN __ vlat .... enm..:t, rdbDr tban na1a1D8 1ft the tnnnene plaDe of 
the bI:'.Iq. Li.ke Ue tl'8Q8Vel"Ra ..... at. 1t 18..v..lJ WA t~. 
It ..,," .. toea to .. the .. tNo l'lIUHlaa Mpuate the ~14 __ of tile W. 
ueUl'e"'coeto-Illlla41t1u1al"1a tr_ the ooatal be84 tn the poa-.n_ hJo14 natoft. 
Pa:tt 1'81'1 cnal ... _~ Muaeulatun 
(~111. 13. 14, 15~ 27) 
The .. 111'11&1 .. _,.;a, u. ~lc1&lq on e1thu' aU. 
ot tlle apt __ fZ'OOU- r4 tt............. "-11" .. lata u4 ~1 .. "-I'll 
"" .. l1X'11c __ b7 .. _ .. r (' 3~). Ill" CI'Uola1 rq10ft t. CO'I.l81M4-..cl •• 
(toanMr vlth tbe C!I"&II1a1 ,*,,1 .. of tbe M. loaa1 .. 1- 4ora1) 1DM1't _ t. 
Sup.rMC01,1-.al .. ~ Ial ..... 0.' \he ..... 1.p1ta1 boaH caUl1al to thlt PJ'O'" 
, 
M. co .... 1dor col11 npWft01a11.r ul tbe ... een1eo-8D41lNJa:rl ... IIlRN-
COlto-...u~f .... .-.1 ..... , baeath. ftIe QiDalla eat ..... .,1M11 • 
.... le ....... the.u. was.-tl.oIDn of \he enatUa1 c~t, .. en or 
1~ 1. ~ the a1ae til .. aape. ~ V1th the M. ~ 
coetM b1..,. the7 aU ill tun.1aa tbe ~na1o. JataU, al.8o _ ~t 
fwactloa ill tbe .-11ow1111~. A,11 ' ...... 1.. .. i~te4 b7 tbe 
40nal cUv.tI.loa ~ ,be 8,,_1 ...". •• 
'!be It. rftI'!I"B ... 1a1lUl u.. ~ .. laWftl to the M. MIll-
'P1aa118, .. 01'1&1--- C'I'U1a1lJ' OIl 'tbe tld.4-laMral u4 'leUl"O-'laWnl par-
ttoa of the socelpit&l boDe, at vb1ch polnt .. ~ __ OeMOU ~ .... 
tea4a 1&....... !h1a pVCCClpttal III"OOH8 a180 ........ the pot. of _ttach-
10 
ant tor tl».l.ater&l bee4 of tM N. tnauv'V80~~. The ntnurt.oJr 
eoetM blc.P8 tUDI:tiCU .... l..ate1"al n..,. or the C1'Im1\8. 
v.l1tl"&l .UI"f'ace or Ue YWl"tebnl co~. Ita ru: ... orlatnate t'Nll tile ___ 
"I'M p.I'OClI __ aar1 paa cna1a4 'to 1~ oa tile ~ Qt the ... n. ... 
... " In tlIe .... t.a1 NIl- ta. -...18 .... lee 41 'ride 1_0 tlu!'ee at. fP"01;rpa. 
The 11-' ".. tile 'WJIIUa1. .,.,... ..... tbe 1WlU_ I'Wl Unctl,. J"OItacl to 
1--" QD • ~ \e'Rle fit tM "10e01,1ta1 bo... !'.be ~ ~lOft 
.41 ...... 1 .... ~ .... w14e .... or '!Ie cna1- fIoIl tbe )IIU'OCCl,ltwa1 
Pl"-- _1aI ,. tM 111411., .... .,... ........... oo'VU'1ItC the .u1n 
bM1OCclp1tal. ...... ept tile .~. be..u lateral ... onat. __ 
..... tla ~ .. ~ .............. ...",...,., __ to 1 ...... 1nto 
'the ,.....lp1tal PI'-- ...... 1 to , .. 1 ...... 1_ of the M. ntlUtor ... .. 
tnl tlaeI" or .. eJ'U1 __ ... ~ coluau tl-. hH4 1....-t1 .. ___ 
..... e1p1t&l Il1'0 ....... _:1-' tbe epIIldal __ latun .1a latval n..1_ r4 
,be CI"&Id.-. TIle _J.e '8 ."l'eI ., tile .....val. 41vial_ of '"'" .,1.-1 
rael"'l8tl. 
It .,. be ~ ... tM* aU of tbl u.ual fIIUClu ..... 1"" _ 
IIou.uer (. ») .. 0C0laJ'ri1lll in oo1.WrJria (1_l.U .. DIp 91rS.) .. .... 
14fttltl84 by the pr ••• u l11ft8t.~ lalllll!l. Mfol!!! l!llltU1S"- oa1¥ 
'hoM vb1ch Pla7 & \1U\ 1a tbe nall.aw1ac ~, ...".., tift 418 ...... til 
the ~ p6.per. 
1.nS& • .2II1D!1 ' .... '_1 _HaY J?t PMJ.ut1S'9.1 
III tM t.1fO ,.......s.OU sect10u ,_ IIOI'PboloQ of the la41v14Ua1 bo ... , 
U ....... , .... __ lea of toM ena1al HI1- baa Mea 4etteI"1M4 1. &nail. 
Data of We .... , ........ , 1. o,f Ut'1e at.amfi--- uale .. it i. ual1h4 
ia .. lat1oa to, ,be JU'\ ... of u.. .:I.e_._ plAp 1. ,_ .... :rat o~l 
____ of ~1'1_. It 1. 1d!ae ,..,.,... of VIe ~ ~ to cor-
... late ,lae 'ftII'1 .. tea ... of tM 0I'M1.a1 oftMloIJ, 1d'UIrolas.Y, ... -.,01. 
h'oa ........ to1d of '-"loa. ......... ........ 1aU.7 thHe activit, ..... 
pn ......... lpt1_ at ... ..uowial ,.... .... l' act-117 oc:ctan. 
beft, .1 ___ ...... pNNtce1w. I • ... ntu41aa the tne of wal.l.o'l'-
1111 t. oceun 1a __ • Deta11.- or ... of .... teat .... riU ... 4nel0pe4 
later 18 ,be .,.,..,. 
Of 1"$301' ~ 18 ..... 1 ... l.....,raI.eace of ....... Nt"... 
the 'wo ba1 ... of ,he J.cItOI" •• ,., 18, euh ....ub1e acts 1"'~17 ot 
tbe .... at ..,. ........ 1a U. wa1low11/11 process. Cone1at.e4 nth tllU 
... .....-.l ot.lae.r t....... f.be8e 1IIclu4e 41 ........ ,. .. 10& ot tbe ...ub1e. 
tl"OII 'be abll Y1a &lie ....... 1 Ail , .............. , botJl of whtdl an JatPll' 
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IROvable •• A ClOIIPl.ete lack of • MIltal e)'llphu1a OJ' or u .... t.ou. ~1 .. 
betwea'luI tlpe of tbe 4eatelT bones occura 1. BIRl!I uct ..... POU11ale tt. 
:t1.'l4epeDleat actice 0'1 t • ..ublee .. dellCribe4 aboft. 'the ll1t:ra.DlS'-ular 
Jol .• , vh1le of 1sport ... 1n the oph14larl de of .&ll1t1tlon, 1. ISOt ~n4 
olll¥ i ..... , but aceva in ~ o\:tIer "pt11 ..... vel1. LutlJ', \he h11'bl1 
41steu1})le eott anat.,. of U. 'bro&' ant 11lt--.aUbul.al- ns10a DOt ora,. 
allen .. U.1IlC of .p ift7, but aus pou1})1e h1Chl),,,,d,e,,elope& ...... 
of cae waaUb1e vtl11e \be • .,. a t1Jll4 1. poe1\1_ to ha14 tblt PN7. 
Alao or a1p1ft ..... 18 ~ .. \be ..... 1 ..... of INallOW1aa 
111 opld.4J.au 18 ,_ e.1IIoR C<MIP~ ~101111l 1~ of each ,.late-
1DM11.l.u7 aJ'Ch. 1'beN PIhe4 ....... en ClO •• c\e4 h'ctnlOMll,. 0&17 Y1a t_ 
co_ aaaal ~ .... the paWo-VOIIIU"J.. U....... Ia IlH!!! all ... 
of • ,....,.,.bMlapbeaoi4 U'UcalatlMl ..... ben ).oat, ktDfti •• tMllfJ1 c~ ... 
•• -17 _U~. fte .... llM UlIIrI1N an u:t;n.17 &lOvable, Ian. 
l.Get all a. __ eOUMtlOM ft" the otMr boDee in t.be ~l.l.u7, palatal., 
pretroatal, uI ........ bltal reate ... 
ftua It ..... N8411;J _,.....1 ... .,. _t lD'ftft~ .ft ..... 
a11H4 tlIe opIJ141u .,.. of .a1lovtaa Oft tbe -'1a or .. tour-phue qcle. 
Vic. i~t ... ..,1IiI1R1&1 ...... nt of Ule .., -.aI1bles .. ,_ .. 
pala~Ma111u'7 enbH. A8 11111 be .....,.., bowver, t!ate tJ.net:beata U DOt 
ent1n17 .. U4. A at..., of Ue U~ OODllHtlou, ~I' V1th 4il"eet 
obeert'atlou of tile .. 11ow1D& 'PI'OCO.a u4 ~1. of Cl..n~pb1c f1la, 
1D41. __ s tbat • 'Wo-.... erICle 'a .-pl0Jfl4. '!ItA 18, tbe ..... l1'bla ~ 
With the 1,.11&Wra1 ~Md.ll.u'1 arch 18 .wet, wla1le ,be COIlU'ala'Mnl 
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. 
el.~G nata t1d4 to hold t1'8 'Pft7J tbe tva 81". ot t .. l1H4 tlMm "vva 
act:1oua, ton:1~ tb.. two"p __ cycllt. i,a apPI"iJClatJ.oa of tAt. 'bu1c Pl"1a1pl, 
ie ~ 0U'IUllil\1 1~. 1. ~ntam411C tbe 4eta1,1e4 PI"OC- of 4ea1l1t1t101 
other .. to'aical t .. t .... of le .... alpU"1 .... attord eo. .... 
plaDatlOD of .,. ,_ aallow1ltC of l.eqe PI'fI7 1e i'OQ1'ble, tho. tbe)- 411"-
ect17 eoatr1bu'k notb11r8 t.oww4 .,la181. tbe lICIie ill Wld.ch tob18 18 U .... 
·plt..... "lhua, \.be laclt or peet.oral ."....., ........ , OJ:' ~ 1'1-'., 
fiS&kAd ,..lb18 ..... ..,..1_ of tlIe 110ft .. ,~ 1a tbe tbroat. aD4 ve&ltnl 
tbol'Mlc nat-. fte ..... uct.1_ .... 101W1t101l of tbe .14 appa.raua, to-
.. 18,-- a1tJo a14a U pen1tt.1aa ti8\aul_1U.~7 of t!Ie ata1.. HOP-s.al 
NetoR.. MacUncaloa 1. "be nlJP1rMo17 .,..... la ..... l.t .. Of tlle ... 
of t..u .. til...... 'fbae tile len 1 .... 1. ~ n4 &laoct Lon. :1a 1108'1; 
...... , 1. _.,181 _til tl:lI _ft.1 .l.oDpt1_ at ,be boc!tr .. .,,1 ... a. he 
Clottt. 11 ... tv tonu« bnwa Ue ~ hoan, thWi al..1ov1.q , ..... 
to ~ ¥bU .. ,_ ....,. 1_ la tlle JOeteJ't..or J- ftl,toaJ • wU-4eft1ope4 pa1J" 
of tracheal pnVutl-. ... t.e. pend.t.a 1*e tNchea to be t.hruA al!lo8t to 
~ I'Ottnl .. of the .... , "twa turtber 1 ...... 1. \.be .ppnuh to ..... 1 
,..8p1nt1_ .... a .. urt .. tb8 oftftn-t1JMa alow 'Pl'OCU8 of t\qluttttOL "1~ 
1t. 87 be IlOM4 t.bat tbe ald.. of tbe _ .. 18 DOt ~ 1ooae17 .ttee ... t ••• 
UD4e,.~ .tNCt~., 'but of ltHU 18 1d.1h17 cU~b1e owi .. '0 t.he --
I'~ of' the fICalea Bl'I4 the ___ 1 .... cu--.. ooaJt.I1ICtlva. W1t~ ald.. 
of tMe 'ne, tbe intel'l'Ml1 ake1etel ad. V18eera111Od1tlcatlOM VO\ll4 .,. of 
little .a:wa~ in aal1ov1no ~ pr-q. 
Of ae.ral 1~ &lao 18 the ~ 1,11 wb1ch ..... of the 
pWUS ll.t.ml capture tbetr pn;y. ~...aS 40 aot atrike haa .. coll, 
souenl17 ther 4 ... tbe 'boa:7 up 111 lim e ... shapa4 cune anterlor17 jwn beton 
ratl'tkiq.. The atrlke itMlt 1. 'VWJ hp14 u4 ofteft at.m.t too tut to .... 
Lin .. ~ 18 U8~17 __ peA D,. tire hetd, hut thie 1. by DO __ &1.,. 
tbe cue. 'lbe hea4 approach 0I"41a8J'1l,y Nault. h'ofI tbe tM't t.hat t_ ,...,. 
18 tact.,. 1t. -"acker. a h1111l-1q or m14"~ ~h on_ toll .. _ .... 
teapt to ........ 0& ...... 1 00_1 .. tbt Wi".r has ob ......... __ be ___ 
crull 0Itl,J tM tesl 1. 1'.~. ,. 1ft7. 1t DOt, toe 1azoIe, 1. aall.ove4 
trom 81ther ~ _ Wit .... , .. ,.,Ii ... upoa wbtch la ...... tbe loeatloa dI 
the 1Id.t1a1 A1'1u. A' t_ 1 ....... of .u-1_ the .... .....,. the l\Ift1 .. 
puU .. 10 _ ... __ to Ue "11- of ,be n11,a. The Jlea4 is qw.ek17 ~ 
to OM aU. _u .. the .... ~ 1\8 ~ 1. 1tQCh .. .,. .. 'to brlq..,...1 
ooU ....... , .. bofb' of it. '91 .. ",.. UMIII .... nat 'lI .... 1ta coila~ ~ 
the ,...7, .. ..-e'ta.. ..... 1 ... 1. "he U ........ bow,"!' 1t t.1te prey COD'" 
t1 ••• to 8tNgl. ,. __ ..,. ... '*"" of It. 'boil7 to pre.. it _iaft 
tJae aubetrau. After .... hi .......... , 'Ile ..... ft1.euft 1" taU.1a1 
Pip &DI l.ootIea ,be 0011 .......... It u. Ar1ke ... 1. tl:te Ma4 .. tall 
natcm, ...uovt ........... .ee. 1t 1. the 1I14-bodJ rest- tlle .... 
IZ'UP8 the PN7 ..., .. tlae __ COIlftldeD -..1.. Ae nal1.w1 .. ~., 
lte!!! pwtwallJ' ,.11& t» PN7 oi.lt of the eo11 ... tJ:Na ...mill to .retch 1t 
'*'. It .... MftI' ...... tat IAYlI ,.bM _. PhY 1.., 1 •• IICN\h .,. pr ..... 
'\Ift &CPU,'" the flNbftnt. or • col1 (u aoellHmlUa 1. naU,owiq - .. >I 
- the _aual7, 1t often nJ. ... 1'. __ M4 DeCk nc10ll .iPt .. wa lu" 
'TS 
al>ove the IU1.mi:rate, eapee1all.y t.urlD8 tbe last I\I'tapI of 1naen1oa. 
During t.bt dql.utttlOMl pnceel, the tvo-phaM C)'cle 1IleUt1 .... 
above al~. oeCUnI. EftD witih very 8&811 Pft1 all tbe compUcat.e4 CJ'8a1al 
movement I Wft DOted. If't_ 'P'fI7 1. 1&$, ~, G1: it tUtt1clJl.t,. 1 • 
• _~ 11& pUll_ tbe Jan O'9'G'tbll pelVie or pectorall12't1.e., ,_ 
.ta .... ~o--.14e &1te.natllOQ ttl IIOVneat ~ 'be 1~~ teIlfOft1'U.,. ~11 the 
.ub .. o~u4 • "'l~ poeltte f'roa Ybieh to co.1... Iva after 
the bo4r' of tM pre,- .. puae4 tlIe cnn1al r.a.t- all tbI np.1u' Jaw actloae 
conti ... 1J1It11 tlIe ..... ftiNkNSi01l mliU'D to "'11' nonal Ii ... 
The 41 .... to whlch t.be 'PN7 11 tcxrutl lute the lIOuth at ,be 1 .... 
UlIl .viM ft.11..8 vitia ,he lUI ... the .... of the bo4y fUR eaco,",*-N4. 
III &DI' -..., tile _0114 or tid.,. b1te 1_ -M117 _1al, 'that 1., \he _ .. 
tOl'Cetl 1_ ,,_ over tbe '", .. t • .. poullt1e. It aftv the nnt tovr or 
tlft altaw.W ... ani_ .......... llttlAlPJ'O ..... 11 raa4e, 'hi ... a.y 
rit.J:ItS.l'w 1 ...... MIl 1trq1Jl __ a • are ta'f"Ol'ab1e locatl_ "' .... 1\_ ,_ 
beM or tail ........... 1118 _ vb1ch 11 .... COIlftD1eat. 
TIw 111_ Ntaln4 to _11_ tbe PftT ... 18_ "ith 1t.8 "lat1 ... 81 .. 
.... .... ral --PI, ,lie _u.r Ifl .a'_ tia.t_l', the IDH rap14 tile awal-
1.oIf1.aa p:roe.... A .... 'bid pwa ..... ____ th11"\7 8H01'.Ml" vbentU 
• tull"'sron .,.. VOtd4 1"tICI\t.Ue .. ftra1111 ..... after the stnull" .. 
...... w1.th a IpeCl_ too ....u to ~1et 1. the 0011 .• , t.be .,1&w "'10118 
~111l 1I11III41.'_17, eftIl ft11e _he l2l"81 cOIlt1lWaa 1 te .ttort. to ...... 
It hu often ~ DOted that the -l.lov1.a& of the tun __ (ot' 
ot., Pl"e7) at1lNlateII U. appet1te of ,_ e'-I vlUch thea 1_.tl.t.e~ be" 
b 
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giu '0 ., .. ~ MU'ClU. I. 1lIIGt"9. On tbe other hItat, it 'Ule ..... 1. 
Mto hWlSf)' tlw DlW1DS ~ ... ~. 11BftlJ .... uao,... Wb.1cl thl _DUe ... a 
to ... pe u 1"e841l¥ u poaclbl.e. 
It DOD""ltvtlil PAY 111 oft ... , tbe ..... u.s 1t in t.M ....... 
ileacr1be4. Cout.r1ftlO1l 1n the co1u don aot OCCU 111 \be_ i~. 
It III¥ be ........ ben \hat u.n an DO ..... 1al tiNer .... 1. Jaw 
.,.,..at 4ur1Df \bI D.t1ft ewall.ov1ac ,...eu, bq1a1na, m1t4le, <8' ... aU 
_boW 'be ... bMic ....... of acrt:toa. .......... 111 tbe 4eKr1,-tiODll tat tol1cn 
it 1 ....... tor """"'7 t .. ~ T1N7 18 about orae .. th1ri of t1:e V&7 1al. 
Ule aMIth, at Rleb t.1_ ,,. J- .-t:J'UCt .... ue _puoate4 almst mM1a1lJ. 
111 \he -lJau ot t18 4etJl.UUtfAMl PI'OCQ8 vb1ch tollowa, anwa1 
e~l)-WMIfl ..... are ..,loJ1I4 1& a _.tat ...... 1a.l1........ i7 9111111 
of the '-h t .... 1DCIWa1-a tbe 41atItDtM "e .. the teeth of \11e UPPII" 
uA loww ., ... 08 ___ 81&. of ,be hea4I WEll or tbe ~h 18 ,hilt 0,,", 
poe1t. aR1_. ..... a ... ., U~7 ... It. mouth ope _ .1 ..... ,
tbe __ '118, tmm Wile 1. 'hi flootR of ....u.tos • __ tool .. 8; ~ 
18, 4ur1111 ~1tl_ .. a14e ~ , ....... 1. 0,.. Wile ,_ o\her .u. 1. 
cloH4. lill.evattoa-4epftN1a, ab4_'1 __ ~t1oo, .".otnn1ca .. I'1IttNCt101l, all 
nrtaia 'tbe1r uual. .am... Tbe 41l"Htiloa of I'O'tatJ.oa refe:n to t. ~10ll 
(lateral or .a1a1) 1a 1flli1dl ,. tlpe ¢Ill ~ teeth 1I!iOVe til tbe tNUft1'R plaaa 
'!he teet.h are ea14 to be .... v.b1m 'H7 .. an".. into tbe surface of 'bi 
pft7J tll!.NlYl.llm1 18 tbe oppu1 te M't10». 
P""" CiM; The 1w¢tioaal C~. 
In the prevl0Wl eMvt_ tbe Mull ~ l1&pbe vu a..cnbe4 - ,he 
-.1.8 of Ita Be"" ~looel. ~t..: a.1I1al., cna1a1 • .-1. _lato'" 
hr 
------------------.......... 
Tf 
mul11U7; 8dluamoeal .. qua4rat. t 1IIIatMllbUler, aDC1 ~ld. Of tbe .. the ttnt aad 
1Nt are of ftcOld.u7 1~aDCe fJooa tbe tuaetloul atuJ4po:1rn or 4ecluttt1oo 
11l BrakeS. 'l'be cnn.tal ~ll't ~ aa tbe loc:u of rtd~ froll Vb1eb 
tbe jaw ectloua ant 4eac:rt'be4 • .,. raaal. ~ 18 tblt f'uran1o_1 tnt .... 
med1..,. betwea tM Cl"8A1a1 c~ .. "be patre4 palato"'asl1lAl7 lI'Cbea. 
?lw -.a41bulu at c1oaelr-ftlate4 ..... 1 .... ua4nte e~u. CO\Ipl.ete the 
ru .. lonal .. 1M. It.,. be nca1le4 '"-t ,tie .tIIltbuler" palak--.r.111arr, 
u4 ...... 1""' ....... o~ ... 8ft all pa1n4 fwlct101l&l att.; ... la'1"'17 
1~ of 'l'le act1 ... 01 \lw _ ..,..... OIl the oppoeUe ela. of t18 
hea4. 
Ia UII ,.... ~ tollow, ..... of ,. 4ntll'uou boIIee 18 UtcUMe4 
1n tUJ'ft 4uri ................. 4vias 01081 .. 01' tbe .utb. !lie other ona-
181 etJ'Ud.... 11W'01ve4 18 4eB1atltlOll aft trttate4 11l tbetr apl,'ll'Opri.... p1aoe 
UD4e the ..sa JaeliUap. ~14" fIt.l.d1'ee, MlIil.la17, M:Id _DI11lNlar 
act1_. It 1a \0 ... ~, or COUNe, t_ the act! ... of &U tbe __ a 
of ,lit ... aN 01 __ 17 late ..... 1.atel .. '!a' 'the 41v181OO8 ... oal7" ta. 
lNI'poM of """'1It8 ,- ""blJ' coor4l.W t\lDCft1~ PJ"OI*M O't 6aI1.,*1-
tlOft. 
Pu't two: Opeatftl of 'the Mouth 
Durlea opeD1111 of the molJ1l1\ t..bere an t ... ..-ftl. actio_: 4nv-
1ea tbe a.atlteroue boMs .." h'oa tbe -.u1'ace of the Pft)', th:wl 4i8eDPC11l1 
tbe , .. till aepa;ratlD1 tbese lJoaea tunbel' ~. each othIn', thue eD1arss.aa tbe 
I1H 01 the lIOuth OpeQ1na; aat ca.noy1Q1 tbe .. boad ~ over .... nrtace 
of the pre,. 18 or4er to n-~ tbe t.Mt.h eD4 thue ptlll u. PN7 eauc1 ... 
78 
Wmeo e1_.'1= of ~ -..pper jaw aDd 4~.1H of the 1 ... J-, ~1_, 
1."enJ. I'OtatlO1l, u4 ~tlOQ U"e toM chief actlou ot ,. 4ft.tU .... 
A. !dig!.t lra f!Ir..tJTp~j Jal (1'1811. as-lV, 32-3;). Tbe eatt .. 
of tbe ~1cl ~ ".nrc openiQl of t • .uth are nt .. o.,la, ws.aa 
to \he kiDdie of the opld.c1S..u. _ull. Tbe __ tUtU ••• lOD&ttwUral 
al&1 at I"OWotta Vbid sa ... ~ the aate:r1or t.1ro ~JdJ'de of ,. 1loae 1 ... 
...ua-11' 40nal to ... tootJl I'OY, • ua ... ne we paul .. ~ 1 __ '1"" 
.uk,t_ Vith tlle ""'1_ lIoM, ..... ftI"lteal. 81e one.1 .. tbe 0 .... tfvo at 1'1_ aJ.t&1,e8. a. _Lt atM_, ... U. la .... l ~ U. 1Q111S.'W4i_l ate tor 
..... "" _ tile Ioraal ... YeAtft.1 nrt ... of tM vue tIIf4 abIaft. 
DIe .. ..,.,14 ...... 18 ~ -,. ... utl_ of t. M .• P1"O~OI' 
0 •• 1e ~14el, .. nhln ot tdd.ch .... rna the clonal lI.face of ,_ .,.. 
la a dono-.... 1al 41ren1oll to 'bal,. 01'1&1. _ ,_ Ma18il.bno14. SIGH there 
1. *> ~""'"~:14 ansolation 11l IMa, \he .nect of 00ILUaCt.1OD. 
01 tld. .... 1e ..,1 .. ""'111117 to __ ,.tttoa of tbe ,..,.,.14 -., "lalcb 
1. I.. t ............... \be 00 ........ adios of ,. iii. levator ouls pt.ur-
lO14ei wb.14h 'e --1118 .... __ 'i., ... __ to. latt_ .-14 COIIltl'MW 
'be eUuct.laa eftect of Ue ,",net_ 18 atD1m1.... fbt ...... 1 J'UUl.' of 
o .... _u-. or tM paootnctor Is • ro.Vel ., .. at of the ~14 boDe 
Wb.1ch thus is ...... __ cu4al17 nne4 .. e\b. ovtaa to other t ....... 7ft 
to 'De Mu1011114, U. • ., •• U. ,....1' bow .... 18 sCYt • 81.,1e ~ral tJlnat or 
\he boae 1 ft tblt ho.J'lS01lt&l pl.eae (Yd. 1It.tn) .. 
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tor of'tbe Pt.el7C014 baDe 1. ecmt.:ract1D& at the __ t1., a.D4 pul11 .. 1n III 
dorao ... l.aten.l direction, the DDt ettect 1. a 4orao""roatro-la'te:ral 1IItWeIeft'l, .. 
tiae been 4eacrtbe4. TbuII the palet!. bone ....w ... Ii neil_ vh1ctl ~1'bn 
an 8l"C aro.UD4 whicb tll.t ~OI' ell! of tbe ~d bone moYd; the rota ... 
t10nal ... ue at the .,.,..to .. "a.r1mt ll...-at ani the pt~pa.la.'l_ art! .. 
!be abow act10M &lao rotate the ~101d H8th 1at.erally a. to 
the acti. of t. M. ).efttOJ" ._S.8 ~14.:1 'Vh1ch pull. 401'110 ... 1&1......" .iDee 
fI08t 01 tt8 fiMn 1118U't 40naUr Oft ,he ..... l.&teal'to the ul, or l.cma1-
tudiual ro1:atloa. vlLlch 11 .. lOJ'eal to tlll t¢oth row. ftd, FOtatlD& eftect 1s 
atW bJ ta. poattroa't.o-_l1l.a:l7 U ...... vJd.ch ....... l1t. tlJe caa4al eDt of 
,be .. illa fI"OIl belD1 .... ~e4 I1nctly la'Wnl4. Iutead tbe lateral thrwat 
of tbe md"'MCt1oa of 'the ~14 __ .. no the oe ecto~.,14eum, I'Otatn 
tM .u11& 1&Wr'a11)" Roa4 the ponfrGat.al .... u4 ..,1* the ___ 1_1. ... 
of the en~14 lIoae ftIltre4. 81-. ,he ptert&O""ectopt"Y8014 anlcrulA .. 
U_ 1, nat 1tl ,be horlaoata.1 p!.aM, ... Me DO 8eCittal u1. of 1t, 08, tbAt 
~S.d bcme of uc:ea1t, 1, ~ al'O'foI.12d 1t. 10llCittr4ial Gis !uri .. 
MluctlO11., t .. 1Aera1l,r 1'OtM1DC thl ' .. th. '.l'1Ie aet ruul' of u. .. , __ 
"I_tat act:!. . 1, 41 ........ _ of the ...... 111 ct.U"'Vt14 ~4 ..... b 
(tI"OVutlO1l), lateral "_ttoa ~ t!le teeth 'uriDi rotet1oe. ot ,_ Mae .. . 
-le, AI ab4uetioa o't the _t.ift ~u boae. 
or MeODdaI7 laportuf:e 1a the U4uct1oa of ,lie oppoaJ.'- ,!tAt o~ ... 
..., '\Ie ~ OOIltnctloa o't the coatnlat.val M. retnC'tor .. " !»tce,. ... 
.. ~ bea4 of the M. "%'lllDnV~J w. t~. tile lpatlat'" 
\ 
81 
era1 aide" at ~ho head fw;otber Oft!' the surface of tbe ~ a. --1'1811.7 aiu 
the protract!. e'ff'ect Y1th ref>erene" to tblt ,"". 
It mab' naaoMbl, be ...... tbat 4tW1ua ttw_ aet.tODfi tbe te; och 
row ~ the pteryso1A'botMt malu pwaU.el to t._ baH of t.he braia cue. 
'!'hat thi. 18 not what aetually occurs vill be at:tPHclate(f- after tile _l1al. 
of ,. actlou of U. oa ,aLatin_ (_. 11'lf'ra). 
'l'bou8h't1le l'Ml"1I014 bow e .. ot or41-.rl1y be o~ ia t.he 
11v188 nake 4urlq ewa11WlDl, 1ta _tlOB. -7 _ Ieeh 4ur1D1: etuAy of the 
c1netluorocrap tl1... Pu1;Ml'I1I.OI'., \D rota'l. act10u aM ab4l»t101lCaft 
at tl .. -. _II hrUC $be anl1CJ1f1 ..... ot ..all 'fPf/IT, &ad ..... tbe _. of 
, ... llon .. of lRp pnq trbea the tan t. Cfttl"'" of the 1 .... an 
AU.1 tn the ftC1- of tbe oc:elpltal COI'I471e. At tht. t1_ th. IIOUth 18 atl11 
appe aM the boDea codlD_ to trace their c~1atle ptattvG of .,aMat. I 
...... thoutb the PII'e7 18 .. loftier 111 the 11II1II41 ... Yicla1ty. It 1. _ .'11" 
... nch .. thl., toaetlleJo ftth ___ 1ft 41 .... t1ou, t~ 'tbe hIlft1 ... 1 
"lyets or the pt..,.,14 uttocw 1a bued. 
B. Art12J!. ~ r!l:!!1,- !!m! ('1p. 31"35). .1'be ..,,,..ota of 
.... os palat1ma 111"101ft ....... 1 ... of rot:at101'l. 1'be ".J7IC14 .... ""'1_ 
--. art1culate at, II ..a41tt J01n vttll ,""leal" tl"Url9.ftM 1'OUto1.-l 
.... !be palatlu bone 1t .. lt articulates trlth tbe aua1 c~llt n.a tbe 
~Y08trt_ U..-rrl whS,<:b i_l"'ta _ the ..... 1 surface otlts .... riOf' 
III. 1\ articulate. vitk ,. pretreatal boB via tbe pretroato-palat1M 11.-
.. ft1ch Ues 111 tbe .... pl_ .. toes u. .1ato-....... lae U ..... turther 
....... loth theM 11_'s .. e 100_ eDOU&b to allow ...... UOtIII4 ftI"-
tlcal ea4 trauVe7M ax •• at leUt to eo_ utellt, aDd around two -..alt.l 
loDCitutial ue8moYe.nt 1e quite Gtenelve. '!'be tlrft (or ventral) loaal-
tu41Dal u1a ia locaW4 at tbe attacbDl.t1lt of the t". 1.1..-"'8 t.o tM 401"ea1 
.urtaee of the pal.at1Dt ~. nt.her 'JaB 1. the .... 1' of tlW shaft of .. 
boMJ ... ntation teal .... roll the Do_ 4orffO"late.117 or 401"8O ..... «U.11.1 
to •• 11_ eatnt. TlIe 1M'" (ar 4onal) loraI1tu41Dal. uta 18 loeaWat 
the .ttac_nt of the U . ....-ntl to the vo.r .. Pft:froatal tao.s, U'OlIII4 
th18 lUtts boU, of ,. 11 __ e aa4 ,be paWl ...... 1' .. 11' rotate ••• tmit. 
In ettect, the palMi_ .... J"O\aM8 U'OQftIl tbe Cll"CWIt""1al ellA ot .. 
ntiva (the un 11 ... _" wbl'Ch 11l tu:ra ~_. U'O" ita on celltral U18 
(the attae-.. of tM Ua-ot to the 't'OMI' a4 pnt'roatal 1)oae). .,.b, au_ 
rewaia fU"allel to eacll _blr, .. baa \Mea Dt4e4. 
010"17 "laW to ,. palatlM &eti .. 8ft .. ~ .,~_ poe ... 
lible at ". troDto""llUal anlculat.1oa. Tha _at ~ 18 able ~ be 
el.4tvcH4 .., Aepn ..... woad. tbe tnuve.ne aat8 (el. Chapt.el' IV), _4 4_ 
'0 ,be ~ of the ooaDMt,l_ •• Ua'" a14-10Ql1tu41DAl .. ",.t1oa 18 elM 
..... ll1te. 
1.'hue aWucrtloa of ,be )$817&014 ~ rotate. tlle c .... l ... of ,_ 
.. I&latl_ late .... a1"01.m4 the ftrtical at. of tbe pte17SO"J8l&t1- articu" 
latOR a.a4 tbe anterior ,."1eal u.tl of the pa1A1ne 'bo.- as vel1. T'b1. 
t1Me. 'be loaa1tudiDal .... of t_ palat.l. Doae a' aD obUp JIorlaoaU1 
IIIIle aneaUq a.udo-laten4 trOll 1u ".1'101' eal. 
P.I'otrac1i1ola of the pteJ7p14 boae. how...,.., 40ea aot pl'oUu' ,-
.. JiIllattnua, .lue the latMI' 1. ccmaected to 'Ute ".-pi'O'tftCt,U.a ...a1 
· c~. 'l'Ir:uG tbe protraetiOO not only rotate. tbe palat1ae \)OM vouna 
it. vertIcal axes, but around the ftoonto .. naaal trarutVWH ut. and ,_ pteryp-
palat1l» ~. ala. 1'be roetral1;r-tirecte4 toree of tbe pt_1IO.14 'boae 
rotate. ,be ._1 cQlrPlu uptftt.l'd arowaa tbe tront.o"saal uis. SiDee ,In. 
sera t~ 18 Qp11e<l to ,be VOIIIIR' at .. po1At latero-veatral to the mid-
loua~:t\:lll_1 ai. of rotation 0'1 tbe froD'to-l'.WIH.l at"'t1culat1on, tM DUal 
e~nt 1. al80 l"Otatec1. :l.a'tenl.l,. to .. allp.t enent when the pte1"1lO14 MDe 
1a pJ'Otraete<t. Tb1a eleYattOll or tlMt nual COIIPlea CUT!" the f.U'lteM.Ol" _. 
ot the pa1att_ baDe With 1t, \hue depre •• lac tIM .,oR.r10%' eact and the '-tach 
e4 uteriOJ!' eDIt .r the P'MI7IG14 boDe. 
'tile OYe1"all "''''1''1 ot tbHe palatS_ M4 pte%"fSOld aet10u .., be 
outl1Ded ... toll... fNJ'1q opeD1111 of tbe -.,uti! thl "'1'101" fl. of ,_ 
,.latlae eD4 poet_tor eat of the pt • ..,..,!! ..... are elevat.e6. The eDt1re 
"..,..,14 boDe 18 .~i e:a4 vi t.b 1t the )Oater101" eUt!l or tbe 0$ pelat1awa, 
,_ fond. tbe hcr1801ltal ~11, •• palato''pWl'18014 -ale ("tpre ,,). At 
,- __ tl_ tbe Nat- of tM8 &rtlcwtloa t. upre8M4, tonnll& the ,""1· 
eal ob11,. aac1. (J'1pn 33). fttHe 00181 .... actiou effectively 1 ....... 
, ...... bet'nn the two ,urno· .. l11U7 c~. tbwa a110".11\1 elllaqe-
-- or tbe awth ca:91,,1'_ 
It _,. be DOted tbat tbe a.epre.aloe of ,lie ~ .. pela"1_ arti" 
blat_ t. relat! w tCi tM baM of the cna1ua, act to the surface of the 
...,. 8lae. the eraai_ 1a 'be1q e1e'va'td (eoDract1" of ,be 1,.1la~ 
.. a,1Da11a aa4 .em1.p1aaUa) at th1J __ tl_ .. tt.. articular .... 1. lIelac 
.......... , 1$ __ t Nault 18 tbat tbe elan or tbe pteryp14 bo1te nalu JU"" 
s.lltt 1 to tbe oUJ'taee of the P"RY. !t mlbt be tboua-"lt even this N1&t1 .... 
dep"fUJs1oJ). of the re&iol'l of tM pterno"palatlM articulation vou1.4 hanlll' 
be etteet1ve 11'1 lncre~lnc tIle fUIl« of the &ape. However it It were not tor 
'tbll t!'f.1lll5ftl"fM axl, ot rotat1oQ at Ulte point the el.vatlon of t.he aea1 
compoaent would eo~ •• t:tw ocular atructUJ'H b4twen the craniwa and the 
dorsal aurtaee or tbe Oil palatll'll.U. l'urtheJ'lllOJ'e, even it the "W1S01d bo_ 
1$ not araw copplnely the tl"O!I ~. surface or the prey, the .barpl,. n'" 
curved teeth 8M ablte \t) aua. J'oetracl .. tl',e bou i. ,r~l'act«t .. 
In coftjuftCt1,. wUh tM actt .. 4e8CU"1be4 tn the prece4iQ& pan-
ara~, the galat1. boM 1,. a180 rota'*' l.alerall1. !bie occurs tn two 
"a18. 'f:1rst, tlte ptel7lo"palatlne l&4Ile articulation doe. not allov iDAe-
pedant rotatlf)D of oue 01- the other ot the two be._ aroun4 a 10Dl1twUaal. 
ut.. lieaee lateral rotat1oa of the ptvylo14 l)ou rotate8 the os palatillUila 
alor&i with 1t, anl vIce-versa. aecord~, dur1aa operUt16 ot tbe eoutb tbe 
.u111.a 18 a18-O elevat ... , abduetd, ani laterally :rotated (ft. 1ufl"a).. rue 
..a11lary action e1e'vatel aa4 rotate. tbe pa1at1fte grQcea$ of the -.11la 
1.atend, aDI 'tlaN'7 -,ulle thAt palato-.nllar7 l.taaant att.ac_d to it in a 
tono-lateral direc1l1OD. Slot. tht. l!.paRt 1e attacbld to it 1. a 101"80-
\ftl13 directed tM1l11lat7 ~ ot the Ott pala'&1nUll, theM ac:t1ou of tbe 
-.t1la laMralll rotate the palatine bone B.l'OUDd it. two lOIl&1tu41Q1.1 ..... 
,. pala\1. bOM itself cunot 'be elevate4 to .., areat extent 1.n We .&Na 
.......... of the prefrontal bone.. beueatb the ftntr&l aurl'ace ot vldch eU4ee 
-. .-lato-.xlll.ary lisa-at" hr.Iee 4or80"lateruptll1 OQ tbe ,.lato-.. 11-
"'" U ... nt exert. torce chletll 1n tbe latenl 41.rect1on. ~ 
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86 
!10ft OJ' 1M. t1rs11 (Ct. BeniCIA !vo of 'thi. clapter). In IlUI!! tbe ch1e't 
acti_ 4U1'1q o~1.t8 of the fIIOUth 18 • C<JIIitl-.t:S.ou O't .tI4~loa, .1""1ou, 
aDd lateral "",,-':1oa. 
Ae 18 ,be ... of 'the oe pa1atl .. , t!len ... two lonI1tu41al ... 
of rotatl_. !be t1 .... (OJ'veatN1) ate _ .... t~ t.he .t~ of the 
pftfz'oatio- ad. ~".,.~ l1paeJ1te "0 tbe 4ol"ltO"'1&, ... 1 aUl'f ... ~ 
tbe .baft ot tbe boM. '8IIt eecca4 (or ..... 1) ut.8 pM ... parallel to .... 
f1ret .. tM ~1_ of tbe_ t.1ro U......-. to ,be ~l .. ,., .. 
~ --.. the ..tlla rota ... 81'OUl14 .. .....,. U ........ 't.M fl.", 
at., both ,be -.llla aac1 the U .... at. rotate ~ tbt ~ alii 
poetfJroa'tal .... at , ...... 818. 
w-. tbe IIOUth 18 optM4 tile ~:1_'" abauctl<m ot tbe P'ktrr' 
.,14 boDe t.lIruaU tbe .atopt-nota. boM lat.ere4. .....,... the restoa of t.be 
"",~1."aa1u.J7 ani_latta cuoot be alktuetetl 41l"1tOt17 late .. be .. 
..... of the att ....... of tile )108t.fI'oIdIal ... .a1lu7 11"-_. he 4J.nc\1oll 
., ,_ lateftl tone of ,lie ~,...., lIoM 18 0"..4 bJ t_ U .... 
.. UM .. awlal ... of \lie ..alu. 18 ...... cJ.ono-~ (.te .... ani 
....... ) .... 'the ........... 41NctlJ. 'Il1Me ect10u __ p1ace ....... both 
'-Ittu41aa1 ... of the .ws.lla. fbaM .atOllS t.b place U"OI.tD4 .... Wb1cth 
.. _all.a1 \0 each .bu ....... , alii thua the -.11la 18 ele"...., .... 
""11, ... latenlly ~t'" au *' tJIe ... t.l_. Thie cmmtl1 eft'Ht ., 
..... ..,. 41 .... obaena'l. t'.roIl 81t .. ,be lateral or , .. ~ ~J 
... -.. 8U1*"1_ 1ab:1a1 lCut •• 8leo 110ft ~ .... upvut4 18 ... 1&tiOll t.o 
.. -. tll"111l,. t1Da ecalH l_ecUawly .... 1 to ,... Cl .. tl~ 
------------------........... 
... t141.. ab:iw tbe aeneral. ele_t101\ of tbe -.:c11laJ 4~ dbllVVatloa PI'OY14e8 
Intw..t1oa :resar41»a the awutt10ll u4 lateal rotat188 eftec'a. 
It 111_ be ~ tMt tllt pr1S.111o"1IU11larJ eat tbe .. pto-
ma1Uo-..... 1.1aI7 U..-nt.a _1ft 1. el.evat1lll tbe M1dlla art_ opeatl\l of 
the tIIOUtb, a1 •• at th1. t1_ tllt __ 1 COIIPOMIlt 18 alao betas elA'9a'h4. 
1M8, hoftftr, 1s , ... t10M.b1e. The cau4«l attaem.ut of both of theM U .. ... 
menta i. on tile J8latu. ))J'OCe- of' the a&11la vb1eh 18 "1D& rotaM4 ...... ro-
laten4 ....... ,. ...wa.l 1oat1tucU.t. .u8 or the .ax1U&, wh11e at t. __ 
t1M 1t 18 _t1lll .1 ...... nth .. Ma1U.a .. \lie lat'ttll' rotat .. at tbe .... 
t.aca.a\ ot tbt l1p._ to tM Pftflootal. 'boDe. ~ the 1uel"'tiOll ..... or 
tbe 11 ........ ~ ,..lat.1_ pstOCU8 t4 tlIe ~1l.a 18 -.1. in a 1at.eal 
IJ.ren1oa ald.etl7, ... UIIIIerCo'" e1.e'¥'d1oa. 
1'u1. ...... the attac .. _. of tlla ..-nl10- MIll aeptGlatllo- I, 
.a1l.l.ar)' 11 ........ to tlle DaItal .~ an such tbat t. latter ~ be 
aM_ted, 8!Me thue 18 ao Matle of' ,tie Jaal c~ U'OUrti • ve1't1ea1 
me t1lJtoulh tlw t:rouo-..al arU..,,).atlGD. .... ,be two U.~s .... 
___ dIedt U ........... _ ..... lft 1.cteN1l'O't.&tloa of the aa111& • 
... , thouah the aaaa1. ........ 18 .1111 ela-".tea aUpt.l;y, tbe .nIta u 
aJ.8o "'1_ .1Anate4 .. ~ ..... 'M4 -' tM __ tiJlt, tbe ~_ •• te ....... 
's. 01 ,_ W'O letala tbe tw U ...... cloee to tM bI:Jr1aoatal plue tith 
-. .... to ,be cran1ue. It appear. t.raa tbe .. 1 ..... ,hat the pnaatllo-
... "~llo"":1lleI7 11 __ t ..... nplo,..a rUhel' .. cbeck 11 ........ 
~- ..... i •• lateral J'Otat1_ tha .. e1eft.ton of ,. _111&. 
'lbG t .... 18 l1l4I4 fC'N cbMk 11 .... .., ... iaf'en'et he. aaly.1. 
· 
of tbe nrOQl protractl,. tJf1'eet. of the 11. prot:n.etor oa81s ptU"78Dlt.el, as 
noted 111 elG"'ncal at1&llat.lon atucl1eil. Contraction of this IlUCle u4 of 
tbe £t. levator 0IN1. ~1de1 tll:nlate Uw " .. 1 eft4 ot U. _11.1& la'Mnld 
aDd ~he proxt_l .. of tbe aeto~a beG. anwro·ventnd. Thua the -.z-
illata latenl17 :rotated with 1J'8** torce, ap.tat wh1ch the Wo 11 ..... 
N. -7011& 1& .... 1 \hn1at 01 the .no~old 'bcme ... 1en th 
caUl1&l .84 of 'M -.a1Ua alP' coace1vabl¥ t1a the boQe 1u the orb1_1 
rqiou, 81ace ahe .x1Ua t. flat ...... in tbe YUt.lcal plaIR aI14 Nt .. thta 
1ft tMa.... To,.,..,.at \b1. n.atcm 1. tM tWlC'tlO1l of .u. 1utnaa11l • ." 
l1pMnt. TIWa ~-4eft101*l Up.,at atl"eie._ be ..... t_ talAto-
u4 eGtopteZ"1CO"'wa&1l.l.aa7 PI'OC8- of the ..aU ... __ at _tenal17 a:bk 11l 
~t_ of nan_ of tl1e 'hill ~11a ¥hell torce 11 appUH to tt. ca'.akl 
.114, 1t t1wa ................ VC!l1Hct .... a1 ~. 
1NI'1D& opea1aa of t.he IIIlOQt.h t.u -.:&illa ..,. UD1erCO a aliPt UAOuat 
of protnctloa beoaue of tbe tAt_it o~ tbe patlt.b'onto- aa4 pretl'onto .... U.lq 
U ...... , wb10h all<lrs \M 1tAX11la to aw1118 ~ sUSbt1.7 In au are. b-
.... lve ~loa of tt.1IU11la wou1A ted to COi8pI"SM the YentftlOfNlu' 
nnot .... bet.wen tbe poetbonto-iU1ll.e.l7 U..-nt alld t'be prefr'oa.tal boM, 
"'-Ih the all_ ~ of fIO'Ve._ ~.lble at the prefltorno-hoatal ani"" 
""'\1_ 1I'OUld teDtl te ottHt this. In IIA7 cue, it .,. aoaet:t..8 be ~ 
.. the eJe is dtatort.ed cl1ihtly 4urll1i nallowins ot larse~. I~ &plpet_ 
-- \he PI'OtNc't10il of tile .x1Ua 1Ja nf~. to tbe pre;r 1 • .ta naU'J' 
~ 4Qe to 'tbll t~ tbrut or the 1psUatel'al hU4 nstoa ... wJao1e 
r 
I 
----------------... ........-
89 
wh1ch ~ vb!m the ~1ateftl ...,n.t lIIWtCu1dm-e (1_1* .. '-be N. 
~OI' coatae b1cepa) ecGl"IIWta. 
fJ. ~9AI gt YI! ~U! (rlCB .. 2S, ~. 33, ~).. T!wn an -.or 
~. of rotat1cm iavolve4 iA mov..au of tlW ..uble. A trauver .. me 
~. tbrou&h thll aq ..... l .. pu"ieta1 III"tlwlatiOll. A l.mrJeitw,Ua1 Mi. put-
••• t'bI'oUlh the l:ro4y fd the .. '_1 It .. U,, a11ov1DB the 'bmle to rotate 
slightly 0ftJ" t._ nrr_ of t. Ul'l4erly1 ..... ~:tc_ Ul4 ~et&1e. 
The ...... 1 ... ~ boMe ... M'tlcala'te4 111 a\1Ch a ".,. fl._' GWI!ll7 • 
,,........ 81 ........ their JUlliR10il. '1'he ,u.tnte aDl1 ... 11),18 ant.u .. 
late 111 • .a4le ~ wtt.h 1oItai,"'tMl u4 ~ ..... of rotation. 
A. the l __ NUlmler U'Uwlat1_ lIM oal,. • ..-tIcal U18. AU or \heN 
_. of rotati_ 81ft " .. ......,. -... (vtdcb bean tbe Me'lh) ~ ~ 
.t .... Dt .. allow t't to ... 111 .,. ti:renloa.. It.1 be aotect .... ttllt" 
1. 'Id. ttal tbe tcUwt .................. of "_Uon ant &l8OI"1'*' .. it 
,. wMh.,... 0,... -17 .UIh't17, .. 18 :r ...... )Ia.. hrins awallw1rc of 
l.uat Pft1' tbt8e ... .,...,. tEl .,..t.161 41~1_, ... the ""1oal 111'1'0 •• 11 .. 
-- aniculB10B ., bee ... alIIo8t l ..... tu41al, .. 1n lH,~ 33. 
DVift8 opndDl of -. .ofth tbe ... tar.r be_ ia ~, aM~; 
1a\ .... 11l' 1"Otat." aa4~. Allot tbMe act',ou ...... to 4:1 ...... 
... '-'h .. t1av tbe •• "., tI'OII t_ eu:rfa.ee of t.be PN1', .. thn to CVI7 
"- fcnuod Vhftoe t.,. .. 1ll t'OI1tlO1l to ..... the 'PN1 __ aDl pull!' 
-- lao the 'fiIIOUth. 
J)e,....alft fYl ,be 4eate.ry be_ occun t .. tbne .,., aU of wtdeh 
.. '-'-. J'1rat" c~ftCtlO1l of thIt N .. CWYioo-.al1bu1arl., HCODIl_ 
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. 
but i8 UPH __ by the !'4. occipito .... ~ft.to--_n4ibu1al'1. uatl1 1t Ie a~ 
at rllht anaJ,ea (1"18. :33). 131 t.his latter poait:1oo tbe M. _U1'O"'C08t~­
tnll.al"1tl 18 in e:f'1'ec'1ft poa1tlon to &tpnsa tbe .. aub1e 'u weU as to lata-.. 
ally rotate it, "'. 1t\f'J'a). 
l£"f'1Aenee tot" the ut10u 4e8W1lM4 1. tbe aboft ~phe 1s bat 
e~ny ft'oa tbe ctun\lCl'Oll'8ph atu41 •• 21» ftlat10u of the -. ____ al, 
q\8d:rate, a ..... 1bu1u' 110_ 4ur1 ... loua ..... of tbe 8Rllav1q 1*'OMH 
can ~ be ~t about _ the coa~lOD of tbe »It. cemeo-q\&dJ:atu .. 
occlptt.,... ..... o-... JbuJ.ut1.., a8 4eRPlbe6. ftw .~&1Bt1e 4eprHalq 
Ht101'l .f ,he M. DIUJ'O"'C_tc".I'IU'tNlaJ"18 18 lDfeJ"I'M. Tbat tM. 1I!Il8ele 1. 
oot the aole aePN ..... 'Of ... ..uble _ the ' .... rat. DoDct t .. eVident tro. 
,tie tact. ,bat tbe ~ oaa be opHM\ "" vhft tbeN 18 nothi-a in it, .. 
bapJeI.UJ at ,he tntt!6l avtU .. 4ur1D(1~. At this '1_ tM lIUIIele 
t1-' of tbe M. lIIIUIO .. coaw ... ...ubulaI'U aN ~ in af't.at1 ft poe!t!_ to 
........ tbe __ lbJ4c V1'th 8I'q' e18'&1fl.<*lt ....... of .peed. 
tatenl rota'tOll of tblt 4eIItu7 '*- , ... place voud "'be loICl-
taltal _18 of tlw __ ibl_, vh1ch ..... ' ....... tbe .heft of the be_. At 
1Iu\ ... (eat 1t 1 ......... aU) of .... tol10W'.1q -..el .. taD part 1. tlda 
_lOll. MM_ raeuro .. coeto ..... 1b\a1.N'1 .... 11 41 Y1.a1ou of the auer10r aIIIl 
..... 101' 1~lbu.1.an._ All of ..... __ lea lDMJ't on tbe ftlIUo-lateN1 
r--._ ott be _Dill_leI t~ \be lIJIter10r pert of to ... poertv101' 1 ........ 11 .. 
.... saacle aleo 1_1"t8 _ tbe .alal. .urt .. of the c~ boM to • 
. , .. -.... 
--- eDerrt. III ,_ n8tt_ ~1t1oD the fiNn of eub .-1e .... U'OUDIl 
... 1IIIlUal 81U"f'ue of UtI al141lt1e _ o:mt1nue t.0wu4 tbe 1I14l1_ 1a , .. her-
:la_tal. Pl..ue. ioWvv vberlt_ IIOUth 18 41stnded l)y ttw lNl.k or tbe ,"I, 
tbe 110ft .. ~ of tbe l11~~lar HI10Q 18 t~ .-.vo-_cl1a4 towarde 
tlw 1:&1411_. 'rb.ua coJltractiOD ot tb.eM VolUKlu vh1le tbe IIOUth 18 opeMd 
teD48 to rota,. tlW ~ laterad" aDCil bllICe 41~ thIm hom \be pnq. 
WJre .. ~b 11 tiftea4e4 the M. p~ qua4nt1 18 aleo til 
a 'POst'tOil to rota .... tbe ..u1Nlar teeth l.a:tend ..... it pulla tbe 'MIdn" 
me41al wrf'aee of the __ AoI'eo-l8l1aa ~ tu S:r.weJ"t1011 18 10be ftDVal 
occipital ftC1oa. au. , .. 1 • ., 4ired en4 ... tbat 'M. act-.ll1 .. un. 
C~1_ of tM -wrlQ1" 1"~1lN1v ...... 18, boweftJ", ..,.. 
oal7 ~ .. tlle ..u,'1e ~ 1ta loaI1tv41D11l. ut., but fl __ ,_ ~ 
Mae ..u .. aJ"OUII4 __ ftl"\1_1 (01" 1oD&1tu41aa1., wltn ,be IIII;)Ut.h 18 0""') 
as.. of tbe 1 ....... 11tu.lR nl1_. Thi. aotloa aMwrt. u4 lateral17 J'O'kt •• 
, ..... til 'llt4u U. ~_l _ the lav .... Unllar Jotat., t~8 .nen1ftly 
UllellGl&1aa tbela, 81_ '-" "lat. .... 1 .... _11 ... caUIIIM. The tHth Uatal. 
M tM U"t1oulatlOJl aN a44un ...... ~e4 1 .... 117. tM. actioa 41 ...... ..,. 
u. teeth altboup. t. u.n ot tbe aa41ble ta a64uc," ac.a1Dt1t t.be .. face 
et \III PRJ- ltow'fer 81_ tbe ~b fIH 41 ........ thllt .batt ot tbe aDl1ble 
'8 n1l1 me to al1p over t_ .vtue of tbe prey betOft " M.V tnP S.8 ob'" 
'-i.I. J'urtlleftlon, wh1le t_ ...u .. lea en -.u~ 4epn..-cl 4ur1. nal-
'-laa of tile JN7, tlU8 netoa 1& the t~l\'N1u' reatoo aU •• _ tla ...... 
..,. ~ t.o Ctarf'e t--.lftll U'O\iDfl tlIe _dace of t._ (uual17) qUa4I1.eal 
...,. rue aU ... 'tbe ... ,"0 IIWllov larp .1_ Pft7 Y1tho'" p.t188 ..... 
"'-l ... tbt 1at...-.rd11NlV J'q1oa bet __ tt.. 4e'tU7 ...... , .. woalA occur 
" -- -..1or ... ct the aDllblee weft .. tar .. ~ .. t. .. pnad._l 
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.... I\ aleo keeps Ue sot'!; uat~ of the throat N&1on tn eloMl' proa1111t.y 
to 'the 'f'ItIltral a.-taee of the prq, tm. pz'eftnt.1q the latter fJoota ftl'k1aa 
itaelf tree wh11e the .,uth 1. opea.ttd ao4 • lWW II"j" bel .. o'btat:ae4. 11ut 
flUioa t:4 tbe .... l'bl. at '&_ i,at ..... Uwlar vt1culat101l can .It be ob~ 
~ by 1II'atch.taa t.J. evallovtaa proe". tnra a POIl1t101l 41rect17 _'_101" to 
tbe enalte. 1&"1'81 rot.tioll (top'her wl\h .... 1})ula.r uvreu1on) 1. thn 
easU.)' ~J u4 _. 1~1bular t1ea1oll ca --117 be ... a. 
1_ ., M tJlieeJrl_ tt.t. ,.be !ld1&1 tlu10n 'fA the a.tary boa. 
(\Olf"tlwr 91th ~'1_ oZ ,_ -.au'1.e _ a eo1., vh1ch occurs at ,be ... 
\1_) woulA teD! to ~t U. lDn .. _UlMdar "atoll latere4 to eome -.MIlt_ 
rue .bluett_ of the at441. of tlae a8ll11ble vou14 theo!'etlcal17 1llQft_ t_ 
,ape atad abctuct ,he pcetv1._ • .u"lal" l'9I101l, 1t , .. antertor ed. of the 
~ boae ...... 'btU .... aaa1utl tbe .vlae. of ,he prey. iowftl' the 
ntift _at..,- ..... 1e 4nw aR7 :trom tbe IJUl'f'ace ot the prof io. tho_ In-
Ruce. 11'1 vh!u ,. IMt10a of tlIe boae _ be oltaene4. nether tht. "uc-
tl_ oce •• at all i1_, OJ" at atQ' t,1., .. vi .. '\he ...uoviDrl 'PI"O"- 1 •• 
.... 1' to'l! .pew1at1oa. 
A~lOA of "M ..u.lIlle .. a 'Role 1. ta 80It ".~ •• ,...1". 
.. &toa, QO atlHle --till t. ettecrCl ... e toelti01l ~ abduct the aad.1ble, ..... u, 
• ...... 1 boDQ ........ 81 •• ,he PN7 1 .... allew .. ~ •• 1t ... ..a nther 
at 'lw bulky fI14-boI7 "81-.. the JaW lIN ~11 tOJ'Ced lateN4 .. the 
"'--17 1acr-.eill8 .\N1k '':It tiDe Vft7 1. nplte4. Re"fertbela .. , 'II" pH .... ,
..... 1.~ .. onea not ... "!at the anl llUCoaa at ,he UI1e of tile Jaw U 
1a\wec1 fro. ,hilt surfacO' of the PI'OJ, aM z.ac. the an1- 1. .... _.11 
· 
_n1y pus!ve. '~-P8 tblt ab4UC't1ml of the tiUCOM ia t111e nc10a is ~ 
aboutb,. the lIlt ... l rotation of tbe .c41b1e to wMcb 1t ia att.acbe4. ~, 
it VO\'&14 ... 1 ..... vlMr of tbe af1tl.t.,. 1m-olftl '\bat tlut abttuHiOll-et.w:t.toa-
rotat1OD 01 tbe -.111& at tb1. pbaM of ,be .. llov!q procees WN14 te1d to 
pull to_ CI'*'"'o ...... 111a17 11 ....... -"_bid ,t.il84nto",.m.11:NJaJo 1'e8101a 
~t laten4. All of thi8, lamre ... ,te ..-.1)" 8}'KMula1l1oa aDA at) 41nn 
e'9'14lrAoe 18 baA ............ ,be ,...1al .. of tbe ..tib1e ia 4e1'laUel.;r 
a04wIte4 (I"Otdtoa oao •• ·,rt ............. l.oaI1'htl-.1 ada o'l tblt .. ,,. __ 1 
bole)" .. 110 ... 18 Is 1 • ."..-1". PH1tt_ to UCtOIIPl1tlh the taM. tJune-
ton it vou14 .... ,lin ,_ ect10tl of Ue tudnto ... nll . .,. 11".19 18 ,ute 
U-lJ u. .-:ree' .,J,aat,1oc. ne •• m.ctal ....... 1 -..c:u.lattl'N, or 
eoune, 18 111 ,. cornet poa1t1ms to abluct the ..... lble to sota ext. . , but 
1\ voul4 also .1 ....... U. _Dtibl. at 'be ... tl_-hardly a auitable action 
" laen_ ttw .pt. 
~nc\1_ of tbe -.ra41b1e oceun .t. the __ t1_ u tbe othR 
.... 1\Nl.v aet10lW pnY,loua17 c1eaor1be4, thua C&I"IT1as u. 48-.,. t.eetl1 tazo.. 
.. tOl'VU'4 OYV tbe su:rt.ce of tbe Pft7. TheN 18 GO tinct .... 1l:Nl.ar pro-
"-'lac lUtole, thlt bulJQ- a6luctor atd1'bu1ae 1~, pen1 UkI'i01". which 
.... W. t\met!ocl1l cru.r 8111a1a hall • Aiftenm.t f\mct10D in 81201!&te8, •• Vill 
-. .... (\'t. lntra) • ...,... prov.n1oa of t.he J1kl'1PU boa pul18 tbe 
·"' •• 1 .." of tbe taaAUbl. tOl'Wl'6 Via tht ~-..ubu1ar U ....... thu 
...... U._ tbe __ el14. The axilla 1s aot. ~e4 to aD)' --' eRea't, 
.... -11 a.tDlm, ana hel:tn cawaat have Al\V aip1neeDt ~1" .ttect OIl 
.. -.&1bl. v1a t_ 8VoDC .1JIt4ra~nt_11:1.ar7 lip.eDt. 81_'" ve.n1 
~udl!.n.e 1& relatlvvly f:i.xetl 10 pt)sltt,.;;n oy the coutralA~ 1~1bulu 
tlUSctAuture, t .• 1va1lateral postertor :tBt~bu1Ar '31U5culatun CO\l1d 
t;~oretieally protraet t.he _n41ble elllCe the tiber" r..tn med1o"ro8tftt4 trOll. 
th-.'!ir mrmtUbullll:r attac:l:ment. ~r the.. t100N run ~ ..t1a4 (ad vea .. 
t.rac'i, v.a ·the Q)')Uth 1e ~U) tlJan roetra4; bence t.hetrpl'Otraetina ettect 1. 
f!r1.ll,tmilt.'d. tffhat 18 110", th~~ a.re ~h ·too vea.k to have t:t~ 8't~na p:"()traet ... 
;I. ~ ~:rtect requ,ired in. torei as the Jan over the resWng Q\11k IYf the PNY, as 
eleetl-lcal n~tlol1 experlment. show. Much of the appa.r$1lt ';?X'r.ttraetlQf1 ell 
the ~lbl. ",,\llt. from the COl'ltractlq ut:tOftS of tbe contralateral ventral 
u11.1 'flf.I1Bculatourei tb18 tbrWlta tbe s.pallat.ral btN4 r\lS1on .. Il whole further 
over the s\U"faee of the prey. 
la.....,. we ., DOte t)at t .. __ Iou 4Merlbed j.a fi'-' 'l'vo et-
t.nlvel¥ 84c\wpU",. \be 'Ulne-to14 .... 11 .... at the beSltmina, na.: 
tJwtac tbe 4Im"lt .... ..... ...,. tI'OlI t:be ~ t:4 the PJ'ItY. thus aJ ..... '" 
1 __ he teeth, tW98ftt.t1l& theM ..... r.ther trO!R ee.ch other, thua ftl.ara1 • 
... 111_ of the DNth openUtaJ aa4 Ml"l'711l8 theM boDe. furtar over toblt aur-
flee of .. pre". 111. 0I'te" to .......... to .. t.Mth. D1J'eet ~tlOA, .1'-1-
eal nt_latin atu41ea, .. upec1aU, \be el_nUiOJ'Oll"aph1e 1 ..... _11&\1088 
(~v1\h. tbol'oup ual,..is of the .. ~ of tbe atrw:t ... 1aVOlft4) 
... _bled laS to recf'.lDl!Jtruet tbe action • .,uenctes u tbll:f aceuz dux-iDS CJPHl" 
be Of 'be _ute, aDd to Mt.eralIW'tbe ww11&1 tOfte. tor ...:.h a-UteJlOU8 boae. 
Ia ...... baa t18 .Yi4ftce ta4e it aee .. ..,. to 8~ul.ate coacera101 tbe 
...... of _ O ..... vab1e act:Lon; tbe -.11 amount of t.heor1a1. e0MeJ"D8 0I11y 
.... 1blUty of l4tConiIaI.7 IlUIIclee aUiaa tJJe .111 1IWIC1ee La. S)'IMtraiatlc 
· fashlou, .. a in tM cue of the In_al rotatlq fl'"fee't 01 the aDl1b1e to1-
low1aa: eoutrut1cm Gf t.be 11.. ~r 0_11 Q\.84nl'U. 
It l"-.1u DQV to outU. ad cl1aeUH the lliee1Jaa1a. lavolve4 tn t.he 
owoatte actiou of __ 4entlteroue bonee, i.e., the act10U v:illch c1 .. the 
mouth. 
The oeco:od balt of tbe tw-phase ophi41an deslU'tlt1ot'.41 cycle is COQ.-
cel"lW6 vith thoM actl .. wMeh e1.oee the .,ut~ or a'pro!Xh.t~ the 4entlterou 
boas ot tM ~ ud l_er ,.,.. Thi. aecond pbaM. of course, is <l.1nct-1¥ 
oppoaed to thou IIIO'NII8MII deacr1bed ia the prevj,oWl eection of thh, chaptor. 
fbt tame boaea, l~at., aM. rotat1oal exea a:nt 1mfolve4; the musele. how" 
e'YV IJ:"e d1ffennt. Cloa1Q1 ot the _1.Ith 1s directed tova.:rd the attainBtnt of 
, .... ehler tit., 4nvit:JC or tbe deQt1fvous botlu cl~l" to the aw:-t'ace 0:1 
the pre'll thus brlnii. tho t_th 1nto pos1ti011 for " re~ glpj dr_inc or 
\. danti:ferous 'boDe8 eloAr to ea~b ot.her, tbus 4~reu1!:l1 the lIi~e or toM 
-.Rh opeAiaaJ 4raY1C& of ~ boues cau4a4 .. thus r.-e~n& tb.e teeth aa4 
-
14181 tbe 'PI"IJ~ ao tbat tbe oppot1te .1~ of the ~ ean ~ earned t0rvu4 
ftV 1ta 8\Al"tace. aence depreu10B ot tlle upper Jaw and elevat.to'3 of 11.btt lwei" 
~J acW.u.ct1cm. Didial I'Qtat1OD., aDd Ntraction uo the chief' ac'tlou ot tM 
-..... 
A. Agl~ gt ~ ~!%I2i! m. (1"1811. 28-30. 32~3'). 'l"he axee 
1'O\at.1on of t.he Q.G vterY801~.um are those J.'l'eViMell ' •• cJ'1l>e4, vla. the 
'-Il\u41nal tbrotl&h the shaft of tbt bone doread to tbe tooth roY, and vert1-
- tl'WWVU'Q u~s at the ptel78P"'palatine art1eulat1oD. 
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.ftetl'ectioll& of tlw ptllJ7lO14 t-ODIT 1. \'rroupt 8bolR by "'¥Val .1IIU1-
tamtOU8 actlOU, of wMch CDBtnetion of the M. certlco ... araa1wlu1. .. ,be 
~l. 1'lIttl"&ct0l' 05818 ~1u1 ... the met 1~. !he fSJJe"8 of ,be to'l"<' 
mer a.aec1e atamt roetro-later&Uy to "be level of the ,uaanto-.a41lNlar 
8!"t1eulatlOD where thay i.en on tbe lat'ofl'e.l flNl'taee of ,be 418tal eId Ott __ 
quadrate bonAtJ tl!e1r o.r1&11\ 18 alcua the m4"4oJraal NSloa of ~ neeil. Coa-
traction of tbe 1IUH1e 4rave tte 41st&1 fIJ£\4 of tbe ,~w boot ca:u4a4. .... 
nth :I:tthe ~14 ~ v1& t.he pM.1'7P"" __ 1bulU' U . .,ut;. At the ... 
u- tbe M. ret.ractor .. 18 ~ •• t, tbe fl_n of vlUoh ~. f'J-ol& \he 
bU18pheA014 .411_ ~'feGt ... U,7 to Oe 4o.n&1 ~e of the 1I8tial .aae 
of the oe pa1at11M111, ~. aDd ,~ ... at ... tbe .1IIft of tbe lat.'-~ 
\0 thlt par....,.'.l poai:ttoa. The aftl_ ..... tNt pM1'7IO-pe.latilw .nit, ... la ... 
\lOG ~ .. ".11 .. ..t10-40na41 rota'ln takes lllaee um.md f.)oth .. 
....,.... •• ,_ ...-tical. at.. I,. tM ..... tbit ~80ict boa. ... whole 
1.~, thus ~q the tefRh. The effeet. or tbe N. ctu"v1eo--.adlw"" 
lana are rea4117 aote4 111 .. ~. of tbe c1_~htl cmWractl_ 
,- M.:.ntnae'toI" 00.18 ~1"'1 ..,. 'De .... as tbe ~ over the 
1. 18 etretobe4 YMft tbe 1lU8C1e tlMn eoatn.ct. 
It ..,. be lafen-ed. ,.t ~ ~ aecbmle.l feat.-- a14 1. N-
1 .. to. ~i4 bone as tbl mouth 18 e1ose4, altbo'ulb di:reet ev:14enee 
1M.Iuraa. Coa.tJ'aetlon of lbe M. ntnct_ .,..r1iJ, wh1ch .ate .. tn.Ma_be 
............ 1014 to tbe ~1nf'.J'1 .. proeeu of the ...... , de'" ........ ---
l'ftIoao\a the __ 1 cottplaJ tbHe c0llb1ned. acrtlou OCC_ .. ,lie __ 1 
....... It 1. rotate4 in an are ~ tbe tnuftl'M 81. of ,Ilia tro..-o ..... l 
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artle~t.10a.. or_ Htnet10n effects of W. rotat1on VOQ14 tead 110 t~t 
t:t. palat1ae bou (vh1eh 11 attechett rta t_ taLato-VCIM:l"1r. 11 .... _) til. 
eautal 41l"ttC't1ou, thua ntracttna the 08pt~:1dJtU*. It 18 ev14ent tblllt 
the retnct,tnc .ffects of the *. nv.ctOl" _etl l?te17S014el aDA retractor 
vmar1e ~ be d1etlft8'tlab1t, both ... 1 •• we coatraetias liaultueoua17 .. 
It'bether tJ» palatf,ne bo:oe 18 dnvi. the __ 1 coa,plu 4tJIm M4 bae~ (N. n-
tractor o .. la ~14e1), or tM __ 1 ~11 thJt1Aat1q the· ldatt_ 
in tbtl 4!recti. (M. n'trUto:r "..l"1I) 1, md.1IPO~J !:loth _tit UtelJ' 
occur .. 
In "" __ 1_ nth the _tlou Q1C'.r1M4 above, 1t _". be aote4, 
the ipsilAteral tlAtaloa of the hM4 (coaractioa ot tblt U. "tractor coat_ 
biceps aDd. latwa1 bead of the M. v .......... ~) teft4a to i\b'aw tho 
'"" cauAaCI ill ,.lattca to tbe eoa~l au. of tbe be_. .Alt!louah tb:ta 
1, _ ptel"1lO14 fttnct10a ... tH:J!l9, 1t 40d have t.be __ a1tlaw 
..... Oft • .be fA,.. 
AU.l18tloD of tlIII 0It ~1a._ 1, ~ Uout j,ft cloae coaJtmc-
,- V1th I'8'U'Mt:lOll, tile We OCC\Q' t~ eat the l"e8Ultant .tloll 18 .,."" 
ot tbe ~14 __ 111 a Ch4o .. ..t1a1 41.rtIct1oD. 1'M.. _ne, to COIl" 
the Pft7 .. 1 ally .. tone It bact 1.-0 "he Q&l'ft)W:r occipItal NC101'l 
When tbe aoutb 18 0,", tile ft81<Ml of tbe ~ .. ,.latl_ anlOUla'" 
II ~ ('15. 35 aaa ft. .,ft.).. Coatl'aRiOll of t. M. retnctor 
"-7ao:.htel lDCNUeI tbe ..,.. of tlle ~lcl u4 palatlM ... W 
, 1'V\at1on takl. place U'OQ&t bo'Ch ... t# Uelr e~ .nlOvlat.loa. 
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Thi ... toP the anterior end or tblt ptery.,14 boDe (tW4 pc.eteior" r4 the 
os palat1wa) ~ the m411., 1 ••• , aM.'4Cts it. '11:e po-.r1or .114 ( ..... ) 
of tl» ~1d boDe 18 a44tDt~ t.o Il 1_ ... 1' extent.. love ... the ~ .ta 
compre •• ible oaly to • l1mted a1ien't, 1t the Pf'SterlO1' jaw re81ol1 .... c1rawn 
t0war4 tbt Il1dliU '00 "'" 8l"t at ........ it woul4 slow tl:aa .. ll.owlQ& proeo ••• 
Siuell 1t 1. tlw _ten_ eM or __ ~1a ~_ (vh1ch bear. tbe wn,h) 
tbat t ..... uc:te4 1I08t, t_ ~l nCioa ...... tbe occipital coaa,le ie 
Hell \0 eQ8D4 co ..... 17 .wn.., .-llovlac. Wbn the ~lor arulal naion 
1. 0""'''' t:na tile ...... l .... et, the ,~o-1aD41bu1ar ana thwt .,,.... 
to De apaa4e4 .. tbe buli or t1M ....,. 1. foree4 a..l4a4 b,. a&luct100 of ... 
pMr7ao-palat1De rqioo.. 
Xn 00" .. '1oa Vltb ntnctloa. ad aMuc\toa, tbe tHth of the 
pMl"yIo14 hoM an 1"O'Mtec1 ...t1a117 ..... 11. 7b.1. 1. ~ about 'br lIeti.l 
Mat1cm of t_ pal.atl_ boM, ,hit po.nertor end of ¥hlch 18 alao bet. 114 .. 
.... :ta14 M4 ntl'8.Cte4 d .... __ \1_. fte JI. ~l' •• t. P'MJ'780Uel 1s 
c:b1.et apat in \hi. uti_. W'bell tbe 1IO\Ith 1s opeaed the relat 1_ lJofte 1 • 
..... ~. lGera11y &1'0-. ita lonatW41-.l uee, tid. ftDVall;y rota ... ,be 
-..41.1 e4p ot tbe 1M" of tiM booe en wbich thea.mele 1DMrta. Vbea 
auc1e cGatl'Uta 4vlna .:108" of t. ~h, tbe it ... pull 4oNO-~ 
.... -.lta tbe bulapbem:>14 __ of ar11i., thus 1"Otat,1'D1 the palat:1M: ~ 
... ~q u4 a44v.ot1ae the ~ as .... 11.. BiBee tbe pteJ'78014 aa4 palat1. 1ltoDa 
-- l"'~ly ro_td la\.vaU.7 em ... U.l17 8I"OG'IItl the 1.0DC1twUal 
of '_11' coaaon art1cUlatlO1l, 1!1141&1 rotatloa at tile .,. ,..1&$1 .... tally 
"lie P'er1'1014 bone u ".11. 'ftd.s _tlN "'-1011 .. be oNeI''ftII f.I'oIl 
library 
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the roetra, opeet durioa the awallW1ft& gf .-11 pr.,., .. _11 .. a..m.'tra-
teit by .].enneal st.bwlatl=ltIethoCla. 
l'be ioeeth ot the ~8014 boae are alao rotated lIIttial17 \;7 COD-
tract:1oa of tbe M. a44uctor aQiU.bulae 11ltonWt, pan pcaurlor. 'he fiNn 
or thi. muscle 0l"1C1-" OIl the _41al surface ot tbe mu41ble aD! pua hor .. 
1zo!lta117 to t.heir 1DHJ"tiol'l OA tbe 'Ventral surtaca of' the ~tel'1"14 vue. 
Rewev", whim to_ IIIOtt'Ul 18 ti"-ea4e4, tMe _ole C ..... 8 U'owtd t. aurtace 01' 
ton. ,rq ... ftm8 08 co.-ra.ttoa it 4rWiJ t.ba aD41ble 4oJ'eo-al41&117 ( ...... 1 .. 
lNlu a1_ .. t100 .... laWnl rotat101l, ft. 1 ntn.) &ad 4epn.... the pMJ'7C014 
YaM, J'Otat1D1 the lA'tv QoQe with 1'. teet.h a:row:a4 the lorc1tu41u.l Uia of 
1\8 stan. 
'1_117, the ",..,..,14 tao_ 1. rotated JI841&lll vhea the _11la 1 • 
• epnMed-a44 ...... (ft. infira). This -..11lu7 ae\1oa 4epreuu tiw ctW.4a1 
nl of the -.x:U.l.a aM. tJa -"aebe4 4J.8tal eDC1 of 'the ea ectoptel7801a.-. 
11.a there 18 116 1o.\wt1Dal ul. or rotatf.on " ,be ptel"1lP"'ectopt.,..,1cl 
UUCUlMt10D 1tse1f, 4.,rua101l 01" tbt 418\&1 R4 of the ecto".J78014 bou 
IN'- taoth bo .. aro1Hll the 1oD61tud1nal U18 of the 08 Pter7F1chtua u4 
-- ..a.1alll !"Otatea \be ptern;o:t4 tntlu 
Depres.loa of ,be pt.er,.,14 laoae '8 Rr1elt17 ridat!w, 81aca eou-
1 .. of the MM • .......nco ..... flNlu1 .• , .ret.nctor Yoarla, ud ret. ..... 
pt..,.,14el1f()u14t ... to ..,., tbe ~ upuar4. liort ..... 4V1 .. eloa1.a& 
, .. 8>Uth tt. "1" 1po1laMl'al craru.al. "lion La Rl'OaalJ tleuA "...va-
Voura4 tbe tftQ8YeJ'M rotatloul a&1a of the atlM-occlt1 tal anlcnllat.1R, 
l"l1.a'teral veutnl .Qt.\ _41.1 heUa of the M. traaa ..... ~p~ 
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v1th tbe ~i~lu' elevators orii1mt.tlil& on the c1'fm1w brlD& a'bollt W. 
mo'Yel'lfttJ tbl.t H. cC'vlC\)-lDIUld1b",lar.111 U4 t.llta quadrato-.x111U7 1.1 ........ 
]"lrobab17 ... 18t. ThU6 ,be cranial. pter1&Q·max!llAz7. aDd aual capo_at. 
are &i»pnued 1f1lh Nt.MACe to thePN'1 OD. the tpa:1lat.enl aide. Beac. ,be 
All 'the_ actio .. of ,he pW1"YlOid bone teed to .. aiD&le obJective, 
foretna of the prey ..uo ... ca ....... 111tG the poetcnm1al e.o~. 'or tMe 
purpo4N the t .. th are 1Ie .... ..,&e4 aa4 4Tavtl c:eu4t4 in such a va.y tbat the PH7 
U Uterally atdted 1nto U. ftlat1ft1, _11 esq,upal apace 111 tbe realoll 
of thlt occipItal c:oad)-le. !bat the ~14 bODe actuaU,. UDdeJ'lOe& \he 
c.Uca.te4 _tlou 4eHl'1be4 \ben C8U 1M no aoubtJ it can be ObMrve4 41ntet 
4v1a6i tbe awlloWiaa t4 _11 .f.N1' or duriua the laat. staps of UC1utit1oa of 
larse prey. C1_~phic aad el.actrlea1 .timulation atl.Jd1e. a44 c~ .. 
n1 va evlde .. to the 4ata __ 11.184 bY' 41_ct1on. ADIlyMs of all W. 1Df'or" 
_'101l tosetheJ' tIwa 4ekft1.a the oal¥ poaelble llI!I04e :in which the obeen" 
B. h9t$.2M 9l 1la !JllA\' • .I'a!! (rias. 29-35) • 'ltd. aectto" at be 
W 110ft briet17 # a1.. the _tlou !aYO II..l"edJ been analyM4 ill 80IIII a ... 
4unna the 4iacu" •• 1on of the a:mJ1IiI'itatl err t.he oa pteX')'8014eta. CoIlv..e"" 
of the M. retraetoZ' 081.18 pte:rycolde1 dre.wa the oa palat1nus dorlo-caudo" 
... .I4IIIlJ thi. rot.to the boae me41all1 arou.n4 the vertical axi. vh1ch pu ... 
..... rt.a. tbe palato-VOlHr1ne llaueat, dono .. eeu414 (wit.h the uaal ccapoIleu) 
tbe VanaYVR f'ronto-nual axia. aa.\ r .. te. the p&1at184 teeth..ue4 
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U'0m:t4 tl'» lOft8it\ld1tal _d at tbe palatl. boDe 1tMlf. 'la re.ultut of 
all tbe .. lIJQ'Ie1IIIMlta el.~ the poeter1or et14. of tbe ~1_ bo_, 4epNNes 
tbe aut.r1_ .. alORl tilth the --.1 ft81OfL, N~t. tbe el'.1t1n boat aU&ht"" 
11 (topt_!' v1th the DUal _~t) a14e4 by .,. M. retract.- vcaarl., ua 
rotates tbe boM 11141ally. 11» palatlce baM 18 tbua In .. posit!oa to .. l.t 
the ".l'faOld bo_ 1ft toretna the pnt,. back iuto the occipital N&1~. D1Nct 
ob8er'V8tloa, bs .... , 11141<:ot •• , ... ~ palat1U bcr.JI 18 80iCb le.a etteetlve 
tJ:llm the pM~14 lit _COIIP11ab1q 'M. 04, _l78t. of tbe el_tl~ 
.-.rial AI of the tooth arU on no0vve4 PN,. eonfu. thi. R"~. 
loW'" .. etf'.n. of the J4Il,atine boae oa coatrolUJ'SI to. actio_ ot t .. o. 
ptVJS014eva ill nlatton to the aua1 M4 cnalal .~t. wat not t:.wt I11n· 
1111_, a1 .. tblt palatlDt bOM .......... tuactlOD81 oomteCt1on ~ .... 
.... e~ ... tJ» ,...,..,14 __ . 
!he ~i4 ...... at. broqbt Uout Dr actio" of' tbe poRer!_ 
... or Ute 8D41blfJ ... , .... te. 'f1a 'UJe •• ar.t ..... l1larjr 11..-" .no-
...,..,14 boDe, ... ".,..,....ubulal' It_*, an of COUPH t~ to 
paltati_ boDe tbl"Cuap tlw pMJ7IO-fal.a'tl- U"tictdat1oa.. '1'be actt ... of 
M ~14 boDe lU,pletaat the eftect. of coatractlO1l of the MM. Ntruev 
• ~14el .a ntn.ct0J' ~. whtch coDtNl the palat.iM boDe .... 
1UJIMt.17. 1fo Niterate tbe toner ...... vou.14 ODq "PM' what Me ~ 
at4 1a a .It&btty .Uff.rent ccllD8C'l1aa. 
c. Aet1!9J!at ttbt _'-111 (J'J.p. 29-"). J)unac c1081 .. of "'-
tile _ _... of the .xl1la ... 10 .. complez tJaa ....... ot ... 
14 allll li*latta bo .. ; tht. 1. «ue 0*11,. to u.e 111d.Q4 ..... of 
10) 
1"Otetio!lal .... hO bu been _tea, tbdft are tyo ~tu41_1 .... 1rrt'olved 
in tIIlIK11lar.r rotation. 'l'be f'lI"st of ~ (t.be wntnl) pa .... t~ the 
.t.ert1on of' tbe pnt"rOlb.t<r u4 pc!&ttroato--.x11l.wy U8J.-.uta ou the ioreo-
lawral eurtace of' the bone, .. baa Mell 4deJ'1'Md. The MCODl (or .... 1) 
paeM8 t~ the ."_"ate of tDHe __ U __ • to the prefrontal aU. 
poIit1"J'oDta1 ~... !be -.nlle .Dl 12,,.._. rotate vound the pretnatal aM 
postfJ'oDtal boGea at tlle 4loHal 81., tbe I.IlGt1Uamt'. .. t.d u;t)QDil tM ta14 U.,. .. 
_nta t~.l,," at u. 'fU.'tftl,l uta. In effect, tbe .x11la rotat .. U'Ot.Di 
,be c1l'Cuwtenat1al ... of .. 1"841"8, which 1ft tWl'll ~8 &.:I"O\.m4 1t8 CIWIl cen'" 
tral uia; botb __ of rota'100 .-1. pa.J'allel to eu:h otbN' a& •• ben 
m.a , .. _\d.h 18 cloeed ,be .. iDa 1. a44ucte4 ~ t..be 4wNl. 
.ulJ.a:r:y _1a, UAt boDe pani128 cb1etlJ' 1ft .. Yerltl'O ....... 1.1 41,..ct1on. At ,be 
.. t1_ 1t 1'0 ..... 1841&117 aroua4 tlile ....... 1 u1a, t1m. rot.a:tiDi \De teeth 
In. • lateral \0 a watnl peaittoa nth l"\ttereace to ita .nan. Both of' 
u... act10ne occur topt.her ua are brouab't about by the .... fO!'C'ea. 
Tbe ch1er _nt of ..,.....- 1a tbe ,.u.to-_~:u....,. lis-at. 
las ~1OB ot the M. CftY1eo-...a1\Nlaria the eli .. l eat ot ta. , .... 
boae 18 ~.t .. baa Mo uflCJ'1bec1 ~ouel1. 1'hlD pulllJ tbe U ..... 
, Vb1ch etrttm4a ...... tbe 41at&l eD4 of tblt ,~te 00_ aa4 the caudal 
., u • .n11&. Coatnetloa of the cert'1co-and1bul&r auacla ~ate. the 
hmle cau4ad ~ the tnuver8e A1a c.f the quadrato-atUfllllOltal art!-
lOll, U4 l'Otat.ea "he ,ua4rate aad Iquemoaal _DH toaetlle,. ca1lClo-4 ..... 
'lie t.~ ute ct the pu1.etal. .... u.uroeal U"tlct.t1.atloa.. 81a.ce vbell 
j 
I 
:1
1 
I, 
III1 
II 
I 
, I 
the pope 1. v14e ibe U~ eateDla 4oftO"I'ORra4 from. _be ,~ boM, 
contract1oa of' 'the MrVieo"'lIIDdfbular lIA_le palla t.be .. 11la ""',"o"'c ... &4. 
Aad 'becauae the pr~1on"'~1on '*""~. of 'tJ» au11la are 11111'"' 
by t.he PN~ ..... poat.troato .... :lllu7 l1p18Dt.., ~he chief I.'IIOV .... ot 
t_ .. 1116 18 ~.a1aJ. JI'OW101l uoun4 tbe p&1"&:U.el lo_tuM_l .. a of 
th18 boae. 'fte Do'ft .,.,e.D.t. cae 'be 8M" by 4il"ect obaerVat.1oa &D4 elM'" 
tl~Pb. .-171118. 
letncUoa ot t.l:J.e ..ul1a w1th ret' ..... to tl!ie prq doe. occur, 
bclre¥erJ tIlll follow CCMltnt.cl1oa of t .. 1pellaMnl MM. reU.~or .... bt-
UPS, ~~, .. a44tactor ...a1bvlM :1r1tcrraua. ~ ........ 101". 
OIl coatftlot.toa or ,-.. ........ eIlt1N .a11la u4 _tenor upper 3-
nat- 4eeer1bea ... we .. t.1IIt en.a1_ 2"0"'''' ~ the tl'U8verae at.1M-
.. 1p1tal ax11, thu "be axilla 18 ~ ... u4 ~ With ntoftDCo to 
\III ....,.. othel' 110 ..... 11\8 ~ abeNt bt coatract1on or the M. eMunor 
1..,.., pua • ......,.01", w111 be .. tRue .... 1ft 4e1Ia11 later 1,a the pte_at 
!be renl .. , of tt. .., •••• 8 4e8crU.a. 11l tbe previous parec.npU 
1r1,.. the .. 11lu7 teeth i.o tM alU"teft ot tbt pn, rm4 pull. l' clWil8d.. 
~-l.J the _iU .. It. .. 1f COftJ'8 .. nlat1ft17 ...... t M,.tace u 1t wape 
t_u RoQD4 the 4oI'eo-latenl svt ... of tbe ~J "e".. til nt.NDCe to 
.. JOntroaal ... pnf'J:ontal bou., to vh1cb it 18 c1o_l7 .totacbei, the 
Ia., .... 
_ ia aUpt. 
*41&1 rotation of tbe palatine boDe also &148 1n 1IIIl41all1 rotatl118 
~ ...,.11&. lIi'beG tbe Imlth 18 Ol*l the 18X11la.r7 p:l"OCM8 ot U. pelat.1M 
...... 
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bone 18 4ineted dc:tr8o-l.&tvad eat tba pal.at1Ge ~e .. ot tbe -.11.1& ~ 
med184. Wben tbe 1IIlOvth 18 c10H4 tm manllv)" proc ... rotate. ventro-..a..ta4 
And (via the pa1&to-.x11lary U..-ut) rotate. the palatine procus 4ono-
crdiM, thwl Z'eRorilll beth or tho proee .... to the ... (appru,ia'.l,. hert .. 
,ontal) plaae. 'fba .1iPt a44w:tlou of the palatine boa in thie nat .. takes 
up tbe alack til the 1;61ato-lIlU11lar7 UIilfUlOt that would othe.n1. .. Nhlt f'r'om 
.ucb UlOV ....... Deacl'lptlou of ...... act10u are COlItPUcate4 ~',be tact tlat 
tbe t __ " ..... 1, ft.1'81, laHft1 aDd 1III'41&ll" 1.,17 900 H1atloulUpa, 
wberose thl boa. 1'0 __ 1,," 0A1.7 rotate tbro. 60-10 ~. at U. lien. 
Q baa ben trOtH 1. Pan Two, the 8Ct1ou at tbe premu111o" UIl 
.... t'toaax1Uo-..a1U.a:", U., ....... proltleaat1ca1 u ~a .1....-1_ 
..... ,.....1oa of \he _n.la. Depn .. toa or the DUal ~nt, 1t .,. be 
.... 4, i.e of ft1atiY.~ little !:lelp 1a 4e .. _1DC the antwlor end of tM 
11& witb nt.,..... to tbe 1iIN7-
D. A£U2I! 9t 1Il! !fIIt&bJl! (Fip. 26"'29, 33"3lt.). ftIe act.1ou of 
.... '....al, , ...... , ... __ i_tar ..,.. aulDS eloa1Q1 of the lWImth ppo ... 
ateu1ve 110 ........ of t_ 4ev.t&17 __ , .1 ..... '108, ..,,18.1 rotat1 .. , act-
oa, ar&4 retn.ct101'1 8ft ltWol.... ~_ ... of rotation,. of course, v • 
.... thoM pnvtou~ ..... 1M4 111 Pan fwo. 
Ae ... by aul.yal. of \U c1_n~, el • .,.t1oa of the .aU-
..... a1altaaeoualy U"OUI.d aU ,lINe trau'VVU au_ 01 rotation 1ll tblt 
coapl.oz: quadrato .. __ 1bular, 4'f.l1i4ftto ..... ~1.. ... III"""''' 
.... 
----------------.... ........-
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ti ve in e1ev..tirJg the aDdible arotmd the transverse axis of the quadrato-
mandibular articulation, though with varying deere.s of etf1cienc7. Tho.e 
divisiou with attaclmBnts on the cranium and palato-mailla17 arch rotate 
tbe 1Il8lI41ble around the squamosal-par1etal articulation 88 velll the.e DlUCl.s 
include the a4d.uctores 1nteruus and profundus and the anterior aw! med.1al pan 
ot the ext.mus. 1'he M. cerv1co-MI141bular1s a180 elevates tbe andible 
&!'OuDd the SClU8tI08a1"pariete.l articulation to sa. extent Via the dorsad 
tbrustina effect it baa on the quadrate bone; however the _in funetion of 
thi. MUscle ..... to be re'tl"action of tbe -.n41ble (va. infra). 
When the lIOuth 1s vide1,. disten4ed tbe anterior ana. _dial ell Y1.1ons 
of the adductor enerDWI and. the ad4uctor prof'uD4u8 are the 1IIO.t effective 
ibular elew.tor, siu.ce t_,. are 41rected dono-rostrad fro. tbe cOllPOund 
u. As the Java are approx1ated, hovever, the ad4uctore never the U"\1-
adducRor ezternU8, 'P&1"8 posterior" &D4 both part. of tahe ad-
are 1n 'IIOI"e etreet1 V8 poei tlon to exert a dorsall7-d.irecte4 
one. these last .. -.4 INScle. coa.u.ect tbe ,uatSrate aDd mand1bular bone •• 
tbe gape is w14e tM t1bers U"e alaost parallel to the two bones which 
... an &nile ap{)1'Oachirag 1800; hence their effectivenes. 1. redUCH. .u the 
ronral17 ly1q ad4uctor. contract, this .. Ie i. prosre •• i vel,. decnued, 
PG'Il1ttina contraction of .be pcl8ter1or muscle. to beco. IIOre etrective 
'-1 pull tbe quadrate aDd antibular bone. toptber around tbeir cODIIOn 
.8 axi •• 
The anterior division ot tbe adductor 1nternus 1!U8c1e i8 ot .pec1&l 
at in View of the tact tbat both ori&1n aDd insert10n are on h1Ch17 
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movable boM., Viz. the aDdible aDO. ectopteQso14. III aJtllWt1c .kulla, aL1Ch 
as All1&¥£, ~ palatal restoD. i. tirmlJ comaecte4 w1th the CruuUlll, thus 
aftantiac a stable muecle 01"11111. III the .. ak1Detic Hu118 the luertioll 18 
on the l81l41ble, aDd c01ltract1on of t.he muech fibers 81ft •• dono ... rostrad 
(prot.ractiua-elevat.1aa> pull. It,.s in A~J.1.W, the slUlll 18 1II0111.1I08"711c 
as well as ak1aet1c, tbe 0111,- poU1b11ity of __ ibular a.w:we_nt 1n thi_ cue 
is elevatiOll.J i_", ill the all1ptor. this 1IWIC1e is devel0pe4 to • auch 
areat- ...... ,baa are tbe topoft.1 a44ucton. 
III .Bakes, hovever, With a EtDetic aJwll etrUC'ture, the palatal 
attacbaitllt of Ule aater101' 41 v1.1oa of tbe lateral a4cluctor 18 OD a htahl7 
__ 1.8 bone. .... coatractlol.l of thi_ .. c1. !lOt W7 81evatu the .at1ble 
but eftll 110ft iapol'tu:U.,. u._ the ectop\..,.., ..... 11l.as7 rC10a "..trad u4 
.1s.ptly M41a4 w1th reterean to t1'Ie ,...,.. rUl"tbenore, contraction of tbe 
1e rotate. tbe 418tal .... of tbe eetoptarypld Oooe (to which it 1. at-
1'MM4) .. tt. pteJ'7lO14 teeth Md1aa &I"OW24 the loQa.ttucl1nal ax1. at the 08 
.... lrYIml4eum.. Thu in bot.h .leull "ne. the contn.ctlO1l of thi_ .. cle aleft' •• 
.ud1b1. aDd d.pre .... the cl'Uiua with ftterer.ace to tle Pft1! in the 
- the latter action oecun vta the eli.tal aDd of the ~lla a4 _be 
... UrOllt.o-_illa.r7 11p". But 1Jl the opll141aa 8lwl1 the &l'TSIIIH8ut of 
11_1lt_ &D4 rot5t1oMl axe. &1ve. it the a4ded f\lractioD ot ad1al rotator 
\1aa ptW7lO-_11la.r7 arch. The muacle Acee not rotate the eu41ble 'be-
ot ita attacb.-nt iato ,be taedlal, ~l, 8BI! lateral surfac •• of the 
..... 0UD4 boDe. 
,. pos'ter1or part at tbe 1aterul. ed4uctOl" alao ....... u a .a41al 
of tbe os pterysotdeWi when the mouth is 41ateu4e4, .. ... MeG el'.IovIl. 
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61J1ce 1t attacJ»a ~..u ... '- the --UwlAr 1cmattwlt-.l Mia ..... puUa 
4onc.....u.a ... ~ OYer tM ~ of the 1lft7, it o.u c..d1-
callJ'rotat. tM ..utile ~J ~ the ....... 11' .le .... aid. 
_1&1 rota .... ('14. 1fttN) ~ .. 11., ott .. wa aftl .. 1A~ matt. 
of tM ....u.b1.e 00CNft 4urir.tI .,..s.as or tile ..ah, u baa ... a..crtMa. 
1'Mt ,. ~ .,..... of ,_ 1~ III14uator ...... opente 4u:ri.ac ...... 
lD8 fd tM -'h .. be ....... ,.. tM fMtt .... it l' 414 l' WOQl4 ..... 
.. ~ ... _I"el. vId."h UI'Ht ....... t_ ... ttoe ........ 
.... .. _t. edM 18 I'etat._ \be ~i4 ~ ~ c1Oll1118 of .,. 
..., ..... '1M _teal .... '1,. ttt'hct .. _1ae ...uble 8IJ'l .. of tin __ 
la ......... ,...1 ......... ., tbe ~ ~ a1tJo .... to 
....... ~_ .. la .. __ ......... ......uws. 1"8'C1oa. 1'be SlIJ01e ~ ... 
""·.Ualt,: ... U. -*b 18 ",, .. U. J&M199 ,...~ of .. 80ft 
",,_ 0Jt tbI 1 ...... '11N1 .. I'eI1oR ...... ,_ atII41blAt .. NIRtnt1 .1411 • 
....... ., ___ .. sal ,... hatl ........ 1JW ,be .... lbl. III '1118 ~I.OL 
Ill •• the ~ tlI * ....-0· .. 1.1 I ... (.-lat1" 1 ... ..utNlAJo 
•• 1 ... ) .. ' ......... Ital ,.. ( ........ '111 ........ 1 ....... , JIlIN ~ 
-) .... the ..at.1e Unct17 ..u.a. I'M otMr .......... tit tbe ..,ubJAt 
II .... q &l4 lJ1 We 'Jpe of ~ ~~ __ tMir enaI&l ., ........ 
aa. ........... lila be .. ~. 1IlMi'tloa of '"- .... *"-~I 
..... tvs.or, bIDee , ____ lite ... ~ -"'"'!we 18 ~1" ... ..u ... 
.... 
'ftae ... Sal ~t1oD ...... __ 41ntc:t .... _'loa ... aa1J' M apl.a.SM4 
~ ~1. or t1a 41:rectlOD of puU. ot the ....s1\Nl1at elevaton, ., ot ....... 
clAm .. in tbe ~ 'POfIlt1<m. to produce th1e a<rt1on. '1'lIe 1.Iuaertloa t4 the 
aM.uftor extenws, parI posterior and Ji8I"S 8'Ilte1or, ..a tbe ....-rtdal. pa.:n. 
ot the III41&n ~ # all 11. ~1&te:ral to t.hI 1.oQs1tUlU-.1 A1d.. of' ro-
tatiO!t.. J"u.l:1I~ the ft .. _ of u._ 1I\1OC1ee all pas. 40rMl to the at. 
ard 1~ OIl the ,~ boDe aI'l4 ertm1um at points .812al to 1'. \'biG'!. 
aue, ill t.he .... of the ~ ~. to ,_ ~14Xl in tobe ,~ 
.baft wb.1ch I"UQlt. 1D. fA ~ed1al (iut1ee4 or .... 17 u .-..s.., 1aMr-
t,101l ... tor the 1MIJ41l>l.l'la1' .~. ... tlB ,~ ~. cc. 
to u. retial to the ,-",.uat l1li1. of tae .... lb1e, .. the .ucu1atun 
......... _s.l ~ .. wU .... elftator. !be -.ten .. part t!4 tile 
-..-1 ~ la ~b' _hi .. _"-'1_ WII1al rotator. it attuMIJ 
.. t.. la....:l ~ of the ....ultle Mil oJ'!t&t .... til tbI potlttroao-
~ __ fair ..u.s. t.o ... ..atbdar l.oa,S:tul1sl &'de. 
Both De ~ .......... tile eupert1cial ".n of tht .u.. 
.,'ItJIckr __ .. the lNlJt of t,_ t..,...u ••• cw .. n.... ",.. .... ~ .. ~ 
.... the IIlKUal pont_ of the ~ l11li11_ 1uert IIItfUal to t_ 1onI1" 
"'Sal Mi. of the IMUbl.e, ... 1t a!a1'lt __ t.bouabt t_" t.be7 an 11l .. 1-
,- to produce lMea1 rotat1Ol1 of tile ...u.ble .. wU u ele'vatloa.. ..... 
.... \lie I1ben f4 t. t ... l" _I.e ue -.apt1013elly vealt, aa4 tJaoM of t.he 
-- puU ~ ..,.u.1. to tlle .han of tbI MQ41b1e ttl tbet YU'tleal. p1ue, 
a •••• ~ 4.1rect17 c1one4J bmce IIQ' :r.a ...... l. l"Otat1q effect. tJ3e7 ceu14 
.... "l.7!aYe an eu11¥ ottMt tr7 tbe ..uall"Ok~ vt11cb an ... 8tJ'oQp1". 
'irJall;, tbt ..uble 111 ~ etnmsly c1.V1q clAM1aa of tM 
~ .. 1. 8hovn b.r e1nen~h -.uS. el.eeVlc:al at1ulatloa et.u4tea. ftd.a 
'I" 
I" 
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atlt.1on 1lJ ~ ~ 'by e~1Oft t4 tbe cen1co-..a.t'bular -...1e which 
~ ....,..._4a11,. rr- ita t~1 __ ~ tiRal .." a't \be ~ 
boRG. !be an! .. ~ 'Ud. -...18 ____ •• ~..ulN]azo nt&lOa fcIno-
e ....... ,he ,~ lJoM l'OHUftI U'OWlIIll the ......,... ailS at ~ ~ 
.. ...-1 tlrttCNl.at1ou aa!J 'the -..t~:N ...u~,,~"q __ "" ~ 
~ .. ......,... .,.. or ....... l.-)lel'tetal et.teulatlO1l. ~lOD 
of to • .,. ~1Iea (~1_ of ,,. M. ~ oa.a ,...,..,14e:1).,. 
.tao _1", ta Ud. •• , •• 8, ... tbI ,...,..t4 boae pull. tbe .au})l ...... 
Y1a the ~..u.~ U" .,.8. tt. ftlN1.t.e1d ot , ..... N't~1118 foIofta 
....... s...t1,. r.e. ,....n0Wl17 ".1'11.-1 \eBb to awr_l_-- tbe cna118 
... -.It.ble, .. at .he __ tia , .... , .. ,~"' .. ___ 1 nai- abIIrp-
17 401 .. , bo\ll of -... ~ aft .. 1"" 1. tbe 11n,. _u "... .. 
..nl\ t. o1oeefl. 
i'bua ,be tlINe cb1e1' .... Ml!MI PftV1·~17'" atta1ae4. TM 
IHUtwou boua aft IJwn c1c:tMr 'to the ~ of the pre)" thwt briactlll 
__ '-'1& in poelt1oa tor • ,.......s, p1,. 1'M 1lH&1feJ"OWt borleri an alAo 
-_ eloler to ... 0'tl:Ier, tllu~,. the m. of the ~h opeataa 
.......... 1 .. ,he 'IIftI:f ~ t. J-. AId t1Sll.y, tM Gat1t81'GU8 boDe. 
- .... caud8tlS, tbt.Ia ........ .,_ tllt teetlI 1ft .... ~ held the ifI!t/II' *U • 
.. ~ et_ of the beat 18 ~ ~ Oftl" t_ ~ of t.M 
...,. Wbea all <"4 'tid .... 1NIet.l ~ete4 tbe .... 1. qa1a 1ft ~lt1oa to 
-. U. t1n\ .... ·ot tM &II1tltlUaal qcle 8IIi1IW'. 
111 
lII:1ls.t bEl_ 2111i.MD.'ia 
!he tuutlou of __ of t_ otbtr IliUClN of the ~ ..... of 
auiJJI, . .-. p:reY1oualy tlIfmtlODlild, ....,. be DI.'lta4 btImt. fte ~oll.ov1na «:01»1_ 
'( are 1Dff1lft'84 tor 'Ue ....,. .,*", 81 .. DO 41nIot proof of ~ -.1e Ml.tooe a 
at ~ aft11abl.e. 
ftIe *. ~ .. pn1~ ~ ... uot _. "'11'.\1 
4tt81utl'1oaJ _IOU c ___ lou .... b,y tb!t "..... ~1p'- __ t.bIn 
,be ,~ ia IIftR ~ 4..-1,. tbe ..... -.1 ~ JrOC.... .At tr-
~ 1~ tbartllt8 ~U_ tM tI'Ilebla 1e ~, eY1 .... q _ 
\M M. pt.'d.~.. Durtas ___ ~ \be ..u.ble on 01:lIl 81_ 1a 
..,.. .............. Qe Vee .. ~ ~latel'84J *' th1. U. au. 
' ...... '121 MUY1'tu ........ tM ........... -....1 deep ... tba tHtt .. 
r ....... a.tllowl .. of ,_...... 1'.,. __ ........s .. tU ~ 11 .......... ... 
tel \Q' .. M. ~-.u •• __ ,lien ia _ fU.nc' ~ tor We ..... ... 
&a1ti.at1oaof ~ ,.I:ll1:;viaa "'1nt1M U ........ to JWt.oft ,bit ~ 
....... to 1ta ..... 1 pul'l1orL. 
1'be e\aDlUw eU,. of U. MIL ~ bnDold.aU.' ............. 
...u"18 ~ .,. .................. lilt the 8UttU.DfJUIItl ,lui. ..... 
-- IhIlk of ,_ "..,. WOlIl4 ~ tbMe &1.- 11l &to' __ , _ tM 
...... - 1 ..... lJ' ~oal. It 1» lUrelJ tibat. tM buecal 1~ of \M 
~ ••• 1r1aU .. 18 ... \0 pall the 100M ..... "'JIO"'-'1e4 
..... the ft_ ~ the t:rechea ........ 4"1aI opeld.DI of .. ~, ... 
IC it tz.ca adheJ!otac k ,_ J:ft7 Vlwllt!ae ..a.tblo 18 .~17 PI'O"" 
......... 
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tbe_ wrkira, MIl heilee tJay _1111 \b1a .. e1e to the oPl*tDC ... of tbe 
4estutltlc:ll.aal 01"1., ntber tban to the cloG1Da ..... 
'1'he llINMrat writer al.&o questI .. the etatfm8'f%t of CORel at tiek that 
the lPCoaal 41.1a1aa of the t~ 1mmcbS&1 IlUSCle 18 uae& to ~ 418-
tri'bute the aaeOM ~ 'tbe poat17 dlat ..... nrfaee of ~ oal _ft'" .... 
t. an41blea an ab4uctecl. a. lIUhle attubaa into 1lUC1l ... ..u _ ana 
of the .... to adLt ... tid. .. , .,.. to 1JI8Zlt1on t.be tact tlst ooaUactl_ or 
• 1IMOCle 'WOlI14 .. 8p1'ed out \be 10ft, .. ~ ~. wld.eh 1t 18 attaelle4 • 
.... ('3111) ... ca.u. (t 52) both ~ oa W. \lIPI8uaUy atraaa .. -
",10'-- of t ... eeI'9t--. __ '_ U& _H&" ltt4 tn ooap8IJJ' V1tb otbtr 
......... tblq .... BOt. &at ...... """_ to We __ 1e. .u GaDa llOtea, bow-
.... , the 8t'._1-1*rieta1 aftlClJ1atloa :La IIIDIJ.'" 18 weU -"101*1. 
IIaue tbe ~u. at.tn ___ to 1t 'by tile p,r __ wU .. r 'WOUIil __ to ... coo,-
nn.tJ ~ .. _1*'_1_ .f tile .., •• =-l ...... t .. ..u.lNlar coarpla ta 
•••• ".1 1ft ....... 1 ...... , ... tM .-c1e 18 ift U. ~r poattt.ou to 
Iald.eft W. eal. 
C-.. • 11ft ~te at l.eIaI'll Oft tbe lJ.llpa1 ~1D8 ctt'fMt.a 
'" ~loa of .. .,..,1...- ... 1&...... !he _ta problftl __ \0 l1e 
.'" \be tut ... t, -.ceo1ti1ll to tha, tJae poderiO!" _BIB of the cera~ 
(,.. Vb1ch tl'teM \'III8Clee 0I1.C1 .... ) ... .,.. ~ to t.bt ... ~ ... .." 
..... lOt t1N1;y etabll1M4. ~ ('JT) baa nsseate4 tbat ,be U..,.l 
,-. 
_1. ~_ ta 1n en"" a. to thlt a1atrtlc NCOt1 ~ tbe ~ 
1M.. 
_1 ... vb1ch Avnns to..- prot.nctlOD baft be_ n.ea.a lr7 the ...... 
~ ., \lie lIR1oalou_ .. Wlat.... A8 baa bMrl .boIIa, boWwZ', tlta .14 
I· 
I 
11.6 
. 
bead of the net.tl"OooCosto-lIlUl41bulv1a muaele actually doea taaert l&to the 
~dl1_ of tbe patl'Ostepa, .. thus na. ,hilt ce:ra~ tll'al¥ 1i.be1l tl:Ie 
~nJ.0I10a'1 eont~. 
It ~ also be uoted ben tJat ~ ('3') ani .. the IIeUI'O-
e08t~'bul.ar .-1. to tbahJO!4 aroup Oft tbe buts of ~ce1 ft1.-
ance • .......,.., 1M ",~~, B~·. 'f'tevs'.ve Nen'aJarply 
ehalleDIII tA tl» Uteat .. , .. the prenat; vnt. bu not beeAab1e to coa-
t1ril the .:14 ortC1a of We .... 1e tft8 e1ectrieal ettalatloa of the tact81 
u ~ tile S. .... I11Rtlar aJ'tlealatloa, J. 'r. Oft.".,. ('51) 
natel tbat •• pleato-npl_ ctlcula\1oa1. tOUDA oD171u the ~ u4 
1A fI.t»tDFI&" • \oot,beI .,11"4 or ,tie C~. .a rill 'be .hcva 11l 8eotloa 
\W, thi. atate.at 1, DOt bonia -' '7 ~ 1a .... t181ltlona, u4 the 
.ltrd.tlC8oce of tM &rtlcu1at1oflla .... ollfll* DOt be u.u4 .... t1ate4. lie--
11 " lIopft (''''') .ft ... 81, .... t_ 1~. of this JotD ill the 
ldJDOta l1sUU ... 1 .. tile .... , "". 1ata. 
Iu .... 1, ~be l"eIIU'U of tlle PJ'fWIOW1 para,papba an __ oal7 to 
ttl ... lD41caUOfl of tM 41 ...... .- .... vork ... retllU'iUl1I tho hactloaal 
.... Ift,. ot ftI"1ou teat .... t4 tbe ~ Jaw 1IIJClIua1_. 1'here 1, 1a eftHt, 
1""101_ ..,_ of von _ tla tullctioaa1 .. pact. of &eJlut1tl. to 
..-N.il7 • 4eta11e4 en"-,_ of ... VOl"k CIt t.he f. lnwst1pt .... vJao !aft , __ 
\bi. fieldJ moat of tllem Wft 1&~ tr1tb U1Id.te4 4a'&a. Conn" tick 
41acU88e4 the ~ 'PJ'Cbl_ 1ft ... ana1l, but 1. V1ft' of __ ir .. Ie 
.......... 1oa tlat tM opbtdtan -l.1.oIr:1D8 eyel. 18 touzo.. ..... , 1t 1. Utt1e ... 
-- 'heir VM"ll ana tbe prenat; 1tWe_18atloa tatl to ~ euh oUer. 
Da ~.1! ~~ ~2P.U4lII 
~il= gWi' 
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Aa ~1. of t. 1...,1111 t1~ ~ at ~ " ~1a1 
u~na cf thAt tiMSI,,· of ~h!lI_ J-, ...... ~, .. t1Oft t4 tale 
ecmt'J1a1ty of tbe c:rMtal 1atift"'.f'O~1oMhi" tlst ha'N (WOl~ 1ft.... 10 
ot~ ~; .. ft~ 1'_ that f1atte:', ~ the h:S.6h ~ r4 
klwtl. eli ~yl1_ ~ 18 the otill-tt'Q~.. ~ ~ 
opt.J.d1e N1at1".. the 11 . .a., .. a _~ ~even 1n t.l1eH ,.. 
tl» 3-~ 1e ... ~ ~ .... 8~ 11_. 
»eta1W ~ 'bInwe. ~ eat .~ c1'U1al ~nfti. J.a 
~ ..., ta. lMJs. of 1at~oa .. the ~1au1 ~ 6t .. ~ 
IIlllDwlfW~" ....... 1eM, a _'~1.Cal1nw_l_1~ o:r t3'.Ie 
.u of .... at ~ .. ~ av1IitM alJ..mM .. to __ .. 1....,... ... 
t''''~. ".... 18 ~ ~ .. al1w UIt to ..... lnn 
.' ....... m'" ftOluU..,. __ lop_M or tM •• ll._~ .. ___ , 
... to ... haw .. 1Iu10 ~. fit .. opW.4iaa .,., ~_ U ... 1-
.... t.r. 'Ua par •• as,. ......... toua4 1a .. ~. 81 .... ...... 
-- of ... ...sal ~oa, .. ~1J U. ~1ccr of tJae .-n .. __ 
.. -~ "" 1a,. .~fa r4 NPUlu, l' 18 ton .... tar 
- ... a ..... tilt .... 1 ~ of .. ~ ..... ...w. .. sa 
- ~l., ~ ... ...... t. ... 1a U. ,..1 ..... . 
ViWa .... JIIft .. .., ~ .. ~ Ul .. oftIS.D ttl .. 
u.s 
u4 t.1a ',...,._ ut.1ol.Ml of iel.lat.ft. ~ ('St.). ~b fit t-.. pabU ... 
• 1.- ....... ~ .. the nw lO1IIW4 ,let -- ....... _twa ,... ... 
Aut&n~~, ~ .... ~, ftPIl"ftMI1l¥~. n 
is tbt ~ 0'1 the ~n4eIr of W •• .,... to ~ t.be ~l.ocf of 
t..":Ie p~ and tbI Qph141at'J8 ~ tht trUa\l\OiM of 0'IW'lied. 1l1_1., ... 
t~ OU\UDJ tile ~ioaal tftD!1a in. tbe "~lopmmt wtdflh ~ 
in the ~ aI~ ..:tIe., err wbtcb ~ 1. _ -.10. 1'0 ~ 
ls lIIIII4e l:i.el'e to ~ ('# ~ cu~ ....... em nrptl11a *~. 
INCh ~ t!an 1IIIfft jw nl'\tCt\1l!e 1IWlt be ~ if ~ .~c NYta1.os 
are to be at~. !!:It pn .... Wi'- :18 lIue e~ vtth tNllde 1n the 
6tmtlopumt ot the ~ t\tcl.U'tlt1eD61 ~Q, rat~ them vtth t.lIe .,... 
loIaD1 of We puot.l~ &rOUP of NP'U", t'hci. ~ \W"'~~ ... ~ 
1_1ft clau1t1eattODl of tla ~18""" Oy;itl1Ua ... hen _mat to "-
...... , ,be ft""'" , • .,....1. 1. to_ tol.l.ow1taa ,.. ... ....,. ... 
*.~. 
l.Ir.l.2ll1 ~\.a,. sL 1M MatE;-
_ J4IIdJ _ !lit __ 
!at ua.e. ..... el ... ttt" tao .. ata..,.,. _ c.., (tl). 
Ae.~" tbt~. • u.~ 1_1,* eucl:l t_ .. 
...... ; I ......... , .. .-.leeMJ ...... tilt wt.to1e ...... pri.Id_1_ , .. 
~. '.fJMt ~ tift 41..s.a.t 1&te We .al. ",,*", the SeJ.alo-
........ tile Ar.tIUt-'pIa, ~1M4 cb1etl¥ .., tM ft41aetl_ .. lHa 
lSIIta. • ht ... ,. ... tbI __ .,11 .. , 1_1 .... tile us_, .. _11 
.. 0\lIeJt lea-fllatu..... !'lie AIWti ..... ',. .. ¥1. fttoh • __ beN 
l'l\lmJa!~i2I 9! ,.. WMi"t! .. ""*'1 
11 ..... altO'" !II 
-
.. , 
.... -
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~i 
J 
o 
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A 
· c~, tift ~1I8d 07. ua1.tue ~# a1~ ... 1 ..... --.1 
t~h replace._,.114 ~ 41nlaetlve Relatal tea ..... .,... l.ut 1n-
elUJliel apa:iJ'tlll ~u. Wltb:Nt &11114:1,. ~ .. pteJ'C«'l by a ron.., 
a 41a\111Gt Mtl\'lMr boDe, tUa4 the ~u. .,... operJ. aater1o:r 'lo ,_ .,lu ... 
~ AI:IaUl~ Ja_ 'ban dirt .... bJ" McDowell ..... J't ,.,.., 1 .. 
two ~t .. U •• , ,be »1,1081=_. (OJ" .Aaa\U_la.) aM tbe !?lat~ (or 
YaI'8tlCJ1c1ea). De Dtp1Dl1o ... U .... 1 .. 1u6e..., ' .. :11 t ... , .... U .. 
,_ ~ cautonda U_lAIM U ..... , _It'. a4 otlaen. 1!h1 • ..., n-
U1U _be ... \I8Ml (a4 ...... 1IIl7 .... trl •• 1 ... ) -.u.r1u J- .".... .. , 
..u.rw ctu.ef1.7 t. the --bhS ... cMw181 l:aIJlta ~~1c or tbeae 
' ...... 1,...". U..... '.fa ... of tile ._ Jaw ... all. t1rI!a1.y tuae4 ... 
.... Mr ... 11l __ ~ ... MU" ... ObU .... te4. fte 81qle a..te1 
of tbe......., "- (al of \hi -.111&) 18 ovatl-.4 ~ _llIItatb t. 
t, tbe ~Q1' tetItll " ... -tal ____ • el.tnatlq .. cu.1a .... or tM 
lb1e .... 1 ...... ~C8l.l.7 ef'tf.cl-'" ,..1\1Gfl tor effective CI"tIIJb1aa. 
"- upper ,.1&1 n81- ..... ~ 1a attOl'le4 ~. tbe boDee of t!le ... 
ftlch ............ to ton .......... .......,... ~tn .. adt!rrior ... __ 
,. ...... atbar' ,.. ... of t:_ D1p1oS1 __ Jaw Rnetue aN ___ -
..... ~10, INt u.,. DJeCl DDt ... m \18 ~ 1ileI"O. 
!lie ..... 41't'181_ (;f 'tile AnplDlOa:Jlpia. ,be !,'latyaota, ... c ......... 
..,. .. Jaw etNnun ~ tor ,he .... ure, ... tz.a ,. -,1_1Oft 
.... .",... ....... tor .,....1 .. I'&tbel' .... tol" CI'UIlSQIJ ... 'Ute 
... -.111. ahov 8\11.--. of 8DMJ'icr 41ap:a.ac..va of the tooth I'OW, 
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vhlCh COlIIU to lie eatir'el.y ~or to 1Jle orbit_ uu. c.,.. l'9CJuou the 
Cl"uah:JDI ~, which 1s of lue ~. in tbe apt. ... or .. u1fttaa prey, 
b\tt i ........ ,bit spee4 With Which ,_ !'1:W"" eat of tu Ja- .., be .Gapped 
top'ber. The chuat:te1et1c ~ ~ ~h _l8o &14 ill Pft,.t1aa 
the • .capt of the '""" 
!be to ..... tiQ~ of the toot.h NIl' I"e8Ulte in ,_ ~ 
of tM 88O\I!t .. _11. ... .... 'Jae ~ns etr_t at' the boDe. or ,_ 
tac:t.l reas.- 18 1NMle4 ... 41ft_ .. prtMl,:a.. tI'oa tba't. t0r.ta4 '8 ,be D1,J.o.. 
.-...Aa ,.....U & ~ ('''' ... .,.. (p. 101), 18 the Plat,.,. tlw 
p:r1IaClp1e of ,.1J1Md.Mtlou ill ..,1oJe4. !1M! ~ -.rial n ...... 18 ... 
teDII*l but .. ,. .. U. tNaal __ (ae 1& &tlI1I), thua Mpuat1D1 tM 
facial nctoa 1-' ..... Weral ~.u1l.17" nrvte alA ., :to ..... 
•• s. aual...... t'iU __ ... ~ attcmla ..rr1cim ~h ~ tbe aaaal 
,... V1t.bon .utaa \be ... _ Wi,- tMt _,.·t1"O~ of tl» ~ ~lct 
tII&a11, 1t tbt)" ............. 18 tbe ......... (1)lplOlloUU) ......... 
The »1M,..... l.1ut'tSa .,. __ .at reauq elu.1f1e4 10k •• 
U .. b7 tIIcDowell • "'Co ('54). ... 1=1. the BIt~u., npn .. 
....... ~ \.be Gila IfoaIater (~) d tile ~1a1Htenl Untt.e4 ~, .. 
' __ 14M, ~ 1f7 III ...... rona of "'lit .... !HJJyt. , ........ 
(Ata1.~, ~# DoU~ ..... .,. ~""":l4M) .... 
,- ItA1~.1 ... 1&a Cb'ouplt) tlle 1'1Ht tine an _l=t. ",. 1ut "'-'17 
r-N.IJ'I. of • l'8ft ~7P1c ... , ttatBM1U. Yhtoh a1'.Ic:Ne .., ...... 
~_lL8Plat1e. 'bat place 1t OQ ..... 4Uect line to the ~4i_ t!au 8ft 
" ,- other ~ ?lat~. 
1. 
Without lOi08 lnto ~_ &naU .. , .. ~ outu .• u.. 1:ate1Tela-
tiotlShipe of the above siX snNPfc, as fl¥.ldifted by ~11 ....... t (t ~) 
trOll • .., (-45) u4 CIIIP ('23). 1fhe 1e~14M ebeN teat __ , INCb ... 
~17 ....... 1oped 1~ibular hinp cw4 all aaauiw.4"U.ke bal ..... tlU 
set thettt ott .. the __ prtm.tttft O't the UV1Di~;1atJ'l)Ota. Tbe "-'a.hl .. 
aboW .... 11114'fUCe4 ao61t1eat1oae ia the tOl"Vl of tbe *ul1 uti ~ ot 
the $Oft __ ...,. ". DoU.~l"', Al,j;eiloe&ur1dee, Mosual.lr14&e, tIW1 
tantbmoti .. all ehov cba'act .. 1arUea that UBi'_ tbee 1n .. mtlHw cl-.l,J" 
Jm1t arollP' -u. .. re.. .... 1.1 ... NC1.u.ct1on la, pblaapal oeaDJt Im4 1& 110ft 
hl(lblru_let*11 ...... 1 ..... 1:t108l. It .... ~.1M4 that the baon 
plat)'DOtaD. toJw, M1dI ro.11 .114 ...... , 40 1IC't. ehew a etlIOOth ~1" 
.... fI'OlI pn\l1t1ft to ncctj all ._ at ... ~ 8pecW1Hd tea.tt.U:U 
vh1ch 1tlidicae tat n41a1 """"108 tna ...... al1_ platyaotan at_ baa 
.... Je4 at all leftla. 
1J.lIe .. :Plat,....., t. 0phlcU.a alJto ... 1& cnat &MIl ot ...... 1 .. 
.......... 1011, al'" ...... 111 • aeaan.l ...... repnU.1II tbe """",.8 t:4 thlt 
t1ft e.tt4 raeeGt,~. 1.bI ~ are l'fIC08J:11Z«l u a ~11&e4 
t1"" fP'oup, tko\iP l'IICJ'e _~ thaD 8t'>11e t08$11 fontS aad tbe .xtat 
.... 1al1M4 Ald.l1dae" LeP'()t~14M. ab4 t.tropelt1cSM. '1'lw Col.14M 
........ __ """'J.a&e of buica117 ,.....used 1"0I'U (u c~ with \be 
..w., Elap1ke. ~, ete. ler1'n14 f'I'a:I ~), but even tM .. ba'ft 
,.a~. to almost ovV)" habitat" u .. 'been pointed. out __ Se1D14t ('~) • 
.... Npre_uta & aeaeraUa.a crp~ eolubr14, atI4 18 \lM4 blre ... t7JMt 
... ~. 
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Iii ,bit tQllowtQ8 papa flve "~t.lyq of ,,_ plat;raotau-opb1.d-
1em 1m. lila .. been.l.ec'ted to llluetn:te ,be proare .. lva 4ew~ of the 
.1_ ftS10a leeU .. to t:be h1Sh17 k1Atltlc .. llowiuS &ppfIrNtu toual U ,he _ ... 
• rall ... eol.148.. 'l.'hHiI f'one an Jel9ka (a pr>Ud.t1ve J1at~), IH:. 
.. (a lIOn ____ PlM~), J .. ~ (. ~1w alasa~ 
1.1ZU'4, 1...u .. to ... opkid1u 118), ~ (a pr1mt1ft ~1"" .... ), 
-llIBI (a no .. ......u .... --). 
Aft .... '-10D14, U. 11. 18 aot • etratSht ORa ...... upoa 
, ... aenl1 .... pM ... of .0, ton ... at. J.eaa\ aoa .up.tJ"'~ .,.1a12, .... 
u_. It ahoul4 -,a ........ ~_t 0Gl;y oertata t_, .... ot the de81ut1ttou-
a1 .-haai_ .... ...u...a 18 .tl:Ie toUowt-s ..... , aa4 ~ '.'uwa elf 
.tpit1 ___ 1. ~ ... IlOt 41 ___ at aU. 
Tho preeeat llMlt~ !u leU .. OIl ~ll ~ Boprt (.,a.) tor 
1Id'onatiOll em I_JaIla. a. .. .., of Wa l'U'e UIIUd (of which theI:e 
1. QDly or.- _,..1_ 1& ... v ........ ,.,..) ... JIOt ,.t been .... .a out 
~l.r, ... __ a 18 .. ;rft - ,.11 ... tata Oft tile ~lat ... . 
lIEllml. ~"Bi""21Wt11J.1 ~ .. !I 
1'l\e Iua1 l'l1t&101l 
(~Lt I) 
fte ....-.l tr'eI.Id 111 ,be pbJ'loiPllKle 4ew1o~ of t_ --.t na10a 
~_ b7 • prop ... ive tree1. of the boQ7 _tee_ •. cf 't.be -~ 
lIa, ,_ 1~1_ 01 tbe 'I'OIJfItI' IDto tl. --.1 ~ troll 1'. ,n.d.. 
~ JOI1'1011 -' tt. roetn1 eIaI of 1t.be .-lAtal uob, 4IoIt4 tbe c'JWlaIt 1. twac ... 
fit ta. ~ bcme tram .. eupportlq ~ t.o a .vi .. MeI'1a. 
" i 
I' 
I' 
"lable I 
f.~~~ kI!* !Ill!! Pml.!PMlt 2t. l24 . 
q!W!r1A ~. gatlt 
Part 0.: hMl Rqioa 
./ // ,/ 
A. JJIlQIJA 
i.. ?!!!9!I ~tO. 
I P.r ••• Jua I a • z 0 0 Vomer a(tt') x (; (.$ 0 
~ua 31 , a a 0 0 
'P:ret"l-ontal boGe lI: ¥ :It (.) 0 
Pala.l_ ... (tUa-,MtI I 
.. 1nd1rect) I It X X 
'" 
0 
C ... ~~tal 
arch I Jt {'l Jt (; 0 ~--I a a • • a 
2. 1alIt'"\:r' Bt J&'XX ltD D Z 0 l1I9UlI 
-, ...... ~.,.....,. -. l 
I. lCJ!1ll£ 
2IIIR!W It!I\fI!tij!!ll 
~lla • x x a x Ma1Ua a(-) • 0 0 0 fuae4 _cU .• a MP-
t. 0 0 a It x 
Palat1M bo_ a a a 0 0 
hoatel Mae • 0 a • a 
I. b_laI 
2UtM !!1IltIS:,. 
Mara1Ua JI • 31 4) 0 DMcellllaQ lud._ 01 
~ boDe • x x 4) • PalatlM 'bt:me It i & X 0 0 
..... I 
,.) 
Ia aoma epac1"s 
-.... 
!'he ~1ft N4uc'Uor.t t:I the 08M0U8 at.'teacJ:al!llmt.. to the flIUd.lla 
in the \'U8t apparent o.f theM t-.tuma. III the Platynota th1. 'boDe 18 t1nl.7 
O()tm4 to the other bOM. at th~ DUal ail orbital N&'l0U. In the anakea (at 
laut in tboH 1&c1tlD1 apeeta11at1oM tO'r bunov1na) the -..11la 18 cloHl;y 
attache4 0017 to tme .~14 'boaft .. aDI eYeD 1u t.hHe t __ to .... 18 • 
hiP ......... of tlDvemeRt poalb1e at tM. articulatIon. '1'bIt IID8t laportaat 84-
vantap o'r tM. n4uct.ton of 08_0t.18 attr-.ehMnt.a 18 tne40a tor lo1'C1tu41-.l 
rotatlD1t Vb1ch 1. thlmtby piaed, ao4 _&t ",,"Illile alao by the ,"MQCe of 
Upments u4 ..,. ,_ ~1oa of tbe fac1al procetUI of tbe mu.x1lla lUelf. 
In 80111 tlJllC1allse4 colubr14. certain of the .. oesaoua e~tlou haft beeD. 
re-eet&bUalIe4, .. 1. tbI cue ot the ·~_U.lo"'MX11ler7 W'tlculat1oa ill 
lamtlt!l; thi. 1ut. 18 ... eo..,- aodlt1catlon. 1n be,11'l1 With tbe ..... 
-tnc apeetallatlO1l8 o.f W. pnua (Ou.a, '52). rbe 1tlC\'MPlcne pofltor'blt61 
U'dl of VtDIY 1. alec _.14enl •• pectallsatloa (~11 • Joprt, f~). 
'1'bt 'I'OaJ' ... ,.,.. ____ " .... ""'-1t.tcatl08;4wiDS the p1'ql~1c 
...... 1o...-at, elaalilll 1t. ",a1tica u4 .t~. from tbe pala\O-aa111.a.z7 
.... to the DUal ~1a. Thoup w1attlftlJ' Jo1l1t4 tG the tfl8S111a ard pala-
'1. baa, U _11 .. U. PI'.-:&11la, 1t snAually t'UHs lSlto the 1&14 .... .,..1 
I"eIloa to tens .pa.rt of U. ~ .ur1'aee of' ,be DUal component ~ tlae akuU • 
.. 
" ....... - 1\ reta!u 1ts Uaa-nto. ~lou w1thtM ~l&t1_ 'boa. (~ 
...... 
- ... U ... at) na. :ill tll8 Mvance4 £.0111_148 .. \bouah tbt PIllat1 .. boaM 
- Pl"OIZ'e .. 1ft17 .... __ b1e .. the &108818 of tile p&1ato-_.U.1a17 .... 
.. lau ••• Il. The Jo1Uaa of the 1'OMl' with tbe aeacea4.1aa 1aa1aa of ,_ ft'oa-
...... 11 toUD4 18 botb kR.\!a"'yt aa4 .... a, aal reaulb troa the CODC08-
------------------........... 
1.0."'>6 
itam\ ~s.1ft d~ of the ft'oual de$otM1RC l.mIlnaot ('9\\. In.tra) and. 
the doraal lift1DS ot t.be ,.~ f:ro:B tbe -galato"ax11l.a.r7 vela to the --.1 
An i.portallt e~ taus place in t. tullCtion1nc of ,he pref'ront.al 
bone (tosether With the lur1_t ~ til 11~). As t.he .. 11la loMe 1 .. 
tift 081MOUS ~1ou, the pref'rozmal. bone 111 turn lAslres .tt. t"lmctl_ as • 
IU~!D& 8tl"\lt 18 the prearb1tal:rqiO-o.. "'refore its ~t1oft With tM 
4e8cen4:1q 1a&1.na of tM frontal bone Is 4~ in \!tXt(m:t , alt1aoup the 
1..a1d.na It_it ~1ftly :hlcr .... s til el.... 'ftle pref'roatal ~'lU 18 orlen .. 
tated oh~"ef1y In the tmDBftI'M pl.u.e, 6t rllht aqle. to th~ tteaeen41nc 'VVt.1-
cal l.a1u of tbe frcrttal \oM. J'uion of the_ ~ alona the11" COIROfl 
ftrt!oal 811 vou14 relul:t tn 1oc1UQ& of the PNtrr.m.tal ~iJ to the ~, 
14 l.1!.irlt aWuct1on .... lentlon of ~ au11la, vh1ch reaiu attaehe4 to the 
~ boM bt & .trOllS pn~ ... RUC11le.'r7 11~. ~ in tbe a4va" 
enaDS the pnlhonkl boDe 18 attachad ouly tr:. the do.l'Ml &u:th.e. of tlwt 
ftelllt.lll boue. Thu 1:1 !litE! the pzetrollto"hontal articulation 11 mftblA, 
the T"lat)"llOta (!!~) &11 tb4 bo'MS or tbe uPPfl~ Jaw "om the poet ... 
:\al ft&ion rostrad are f'1rtIl..r tuae4 an4 turu::tloQ. as a unit. ~ulYe 
... lft1q ot the oueoUlI C01'11:iect1oM ".ults in tlle e0a41tloD. round 1n FJaRbtI! 
P1at1l1Otan preorb1tal 8tlppOrt1ne .trut. (SX111a., pref:rontal, aDd trontal 
) *0lIl88 ~la at'I4 l08es 1~. p-bd.tlve tuaet1cm. The axilla 11 trM4 
" 
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c.lmoat OtitJ:rely, allovins tte loqit~l rotat:lon; al'Xluetton., u4 elevation 
vh1ch h&ve bec~ so 11UPOX't4nt in the eolubritl. mode of t~e4iUC. 'l'be edentu-
loUG VOJIM,W lOMa its elaM us:d.on 1t1 th the unt1terou.s bones of' -elJe palato-
maxill.a:7 ~wple.x and bcle0mt:8 1ncorpcrated 1nto th" DUal eom:poaent; this 
laat. iu tw;n is t~r ~boMl b1' t_ t\Ja1Q11 of the DAS&l ~., ~ •• 
aDd. .. pt~1Uu into • ~J.&n vwtlcal Hptum .. tl1_ pl'Clvi41aa a tIIIIIU.8 tel' 
ol"ticJ.eut17 41 •• 1.pa.tillC tlw upard th'rust of t~ pre)!' eatdad to the -.un ea. 
T~ ~u..e lJoDo, toptl:lor with tbe 'POSterior a.teMlon O't th-, palAte-... !l-
l.a:'~' a:.rell. ia \bwJ tnM4 hom tiN COQUet.ions tn:en t~ !B9X111a mtd nasal ea.a-
po_ut, aa4 In ~ can lilfD'Ve aroU'E¥! aU t~ ch~.ef u:~s 1 nthar than. in a 
I'olltro~e"u'.l 41.rect1on onl.\1. Beaco in ed_Deed eolub1"!ds the dentlfercua 
~$ ot' tlle "PllW J- are .ble to _ViI in t.ho cOllPli~ed ~r <.NtIS.ned 
fB1DD1; nGlP9\u.-oaNAl!m iC1UI1! 
The Bn.1. Cue Real_ 
(fable II) 
'fbi ...... p)Q"1~1c ..uti_tiona t)at ccct.U" in tbe breit) ... 
- .... or .... 81p.1f'1C8f).H in tile 4eft1o~ or the oph14i.tm _l1.oViDl 
.... tlalill.. ru., __ t!leee 18 ila &tv.loJQlbt of' .,."'1cal lud_ troa the 
.. tal. 1 __ • ~ the c01lb1n.e4 troata1 ... parietal. boDes. Thae .... 1«*1 
......... ate_1ou DOt oa17 _11 ot 1me Ra1a cue lat.,..U.y u4 ftfltnU.7, 
..... t.he cl'UJ.al lt1.e1. tr. u. eam-iaa .tat1l'JfJt10 to ,he oph14.tu 
.... 1k18ftle t;rpe.. Ia 84cU:U= .. they );l'I'eMut .a4e4 room tor _ia<:IIw1R of .bIt 
"'-~'\or 4onaU. -..culetUJ"e vtdch r.ac .. it. IID8t ........ deftlopaent 
......... 
-rule 11 
l..16 
. f:ltI19l!M1!s k!DIf !n the R!!!A~ .!! 
CtiSbry C!:!lN*1 SaY!' 
?an '.I'wot Br'atll CaM Re&1oa 
. . . . .. • II 
,/ ~/ ~ ~/ .;:,. / ///, "'/ / #) / '. / ~ "'A. lJ"OI1tl !a! r 
9Mt2!I~&_ 
1. 1R&1S!M1 II.IiIl I i 
~etal bo_ x ~ x x ! x 
.... 1 boDe x x .. 0 0 , 
J 
2. 1I,.a"B ba1. , 
Pa.rtfJtral bone 0 0 (l x x 
.... 1 'DoH • • Ie :II X V .. 0 
" 
x X 
! 
x 
Palat1ae ...... x 0 x (;) 0 
~eh_tal ~_ x x , x x 0 
Jul.phno14 boD.e 0 0 (J x • Coatnlatenl l.uI1u x x 0 0 I) 
I • W$Q;M'cI. 184 eE!,u, 
.... 
I 1. h1&me.l4 !UtI • • .. 0 0 I 
2. ,~!fMI. l'.ts! I 
qll!a S2IMI!l211 I (a> h!;&'91116 iM',. ! 
'roDhl boM • • X It x S~.1,lte1 boae 
veatrel ... taM .. 13 0 <> 0 
peater1. _.tan 0 x a • x (0) RtISf!t4tM ~. 
Froutal boaa 0 0 0 • a 
rToot!c Ooact 
r0etr0-4oNal ... x Ie X X a 
elora1 .... Cit • X • x antenot" e4p 0 0 0 x x 
Bu1apborao14 00a4 c 0 0 .. x 
, j 
...... i i , 
I 
"1 
~i 
, Ii 
" I, 
I' 
"Ill Jlt~ au4 V~ the troatal ... parietal taroan vtlculate 
only alort& a ~M Uae en the doZ'aal aurface of the Hull. Tbi_ cou14 
tneoret1call¥ allow the troatal aDd part*tal. boDe. to rotate arOllDd their cce-
!DOll ~ .... erae u:ta, wre 1t u..ot for tbe postorbital aca. temporal arche.. Bov-
ever, Wi t.ta tbe prosreaai,.. 4ewr ~ of the 4eecendlag proce.... of 'Uwt i'I'oIl-
tal •• pV1etal. \)oDe., tMe potea,ttal art.lculatiOllOeCOllJa aD 1I11POHllJ1Ut,.. 
At the anterior ed ot tbe troatal coaplu 1n the ?lat)'1lQta, the 
borizoDtal lMt_ 18 tue4 trauftnel1 With u. borisor..-l (aoril&l) lul-. of 
,be --.1 _.... WltA ,be ,nan .. lft ..... _ of tb1 .. nleal froat=alla1_ 
eoQMt'*" hal-. 1d.11l .,. "":.teal (_1 .. ) _pt_ of the DMal ..,la, 
lL1a troIIto-__ l U"t1ctalatloll alao ~ lodle4. III 'the ..u. tba boJoi" 
_1801 laai._ ~ ,lie ~ __ l _lea Me ... 1eJ!Utl'te4 a.t1I1 ~ two ue 
.... 0Gl7 'bJ' ,. ~ __ 1 11 ... _. fbua tlle .... 1 ccapoIWJlt 18 ,.... 
retate co. .. .......u .. lal_ of tlae troatal boaee, thU 1. t.\Ift I1rtoa 
.. to the .... .u. t,.,. .f aJmll ftloh 1. ~ .. lat1c of....... t1Mt 
I'IDtit1a.t1OU of tbt bnd.a cue NCtOll 8M couequent to tb1a bUl1c 
._111 kiaea1_. 
The coDllOll1uat flat101\ of ,_ 1'01MJ" vtth ,be __ 1 c:~ ad. tbe 
........ ;1". dueeat 01 tbe ¥1III"t1c:al laa1 .... or the t:nmtel compla 1' •• Vlt8 11l 
U't1culatloa of t!ae _0. la ~ •• 1. wbich \he palato .. ..s.U.6l'7 
1. at111 relatlYeq t1ae4 to the nat ot the _b1l, tbe f':roDtal .......una 
.......... ..... fUM 8Us,'tI.tl¥ with the ... 1 .... 0. of the palat!_ .... , ia 
... ",1111t.lve 'VII!!! tbe troatal MIla. lave DOt hac ..... uttteleallT 
to .tt.t t.b1. UD10li. 
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Tbe l'OIItral &ewtloPtl'Mlt or the bulsPMM14 bone aw PI"OSN .... 
l>hylopMt1cally until 11'1 tM em&ktBa tb! bene f"lna.lly t'WMe nth tbe a...cend'" 
itlS ~N8 of tile frontal CO!1lPlu aod tl'lfJe waU..e ott tbe ~1"lol" 'brain 
rei10n (oltaet<.W1 tnet.) ventnll,y. Iu t. PlatJ1lCt& tM. tu.a1oll .s Dot •• 
yet talc. place, 1n ~!J!! aa.\ 'fN"..mH the pair'" f"rGl1tal 4eeeec41ac Pftt"" 
c."HS e.ctW11ly fwIe nth each otber ~, but 1& ~ 'tbe7 naill 
.e~ aa4 thwl PftItlI4IISe tbe eoueqWlt'flt 1a4e~ ~81on to eithin' 81de 
ot tM at .. lor bu18'Phno14 bou. 
Ie tbe ~ lBtU10nlc aull ~ -.in t.nv£lSftrM articulat10a 
OCeur8 at tbe pu1.etal"~c1:p1'tal .1mu:t101l. tioveftJ" in tlw primt!_ 
I!}.p4IIW the ,....1 e4Ie 01 the ~p1tal boDe 18 co~tld with the 
~pos\eJ"1or .~ ot the oa partetal.e. ID Y!l!Y!!aI et.\& =H a4~ 
UIU'Cl8 thi. art1culattou uU'\ecatd!14 to .. 4on&l e4p .. to·~ Wioa of tM 
\Yo to... '€-11th the a.ewloptlllllt. 0'1 the parietal a.uceadiDi lMd.nae aM. twl10a 
., tbe ~le bcme vttlt. tbe parletal a. e~c1p1tal boDo, tM. fur.ad1onal 
Il'UculatlOf.l 18 lon. !hu8 tbe braiD cue ~Oft. beco.8 ~.ei ¥ely -.,41" 
.. troll tbe k1'Mtte 'n- toue tft the ~l.t~ (~net1C' a.1.tall) to tbe 
1011&111 alt1t1t1.e, cloeelT"bdt UIlit ~.1"1at1c of tlle cnmial ~ 
In V!r1D!81 a t~ U18 0' flOtation occurs at the ~o"'pu"1.'" 
utteulatiou, wt w.. 18 ~. __ p001ble 07 the lack or a complete 
it&t U"Ch 11\ tbeae tona, v!J1eh te a aecondary modlf1catlon of VI£!RM! 
... been _llti0mt4. 
Tocetl'lft> with theM develo~l c~ 1. tl» lack of' tbe ap1-
~"'D14 bonee in ~, u4 thl t1ft tualO11 O'E t1» ~1.,"'i4 ~ with 
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too os_ b-oatal18, put .. le" tm4 ,roott_ on the Yfttn-lateml avtace of 
tAt! F2l!.!J. ntt~". ~ 
!be PteJ"1lo14 .eo. aDd. ,. *-UDule.r Iiepon 
(ffa,blAt Ill) 
'rM pteJ7P14 00_ in all tbe rona WlCler 4lGeUGsl00 II bo:ua4 poat.er-
1orl;r to the ,uaAra'k N61- 'by the pte~-.ul»alar ~nt. l~or17. 
lsoWVV, ~ai'" "U'1.'10f1 oeeun, :1!1 teep1Q8 with the c~. 18 the 
..... 1 &1 ...... of J~ aDd. opb14iaa Pull.. Iu tbt U~ tbl pter.,... 
1014 bOM 1s tll'11J.r U"tlculAt.arl vi'h tbe palatine ud .cto\'~U boiwa, 
... t.~tt1" tOl'CU 41:Netlr l"ornn4 to tbe upper J- naifm. In the 
..-., howeVer, the ~ .. palU:l_ ..ttealst!aa bec~ p-~lve17 1 •• 
ttn, unt1l In tlw .a"fUlOed col\1brU. 'hire 18 :tOW'll a IJ8&il.e Joint of tbe 
".4eaeribed 10 11aI!I. '!hue tt. P"..,...U boM ~ r.lat1veq 1D4epeD-
or 10m Wd"1OU act.lou t:4 ,_ Mae_ intbe uten. HSioft of 'II be Ikul1 .. 
P'hr7P"'ee~U art1culat1oa becOlln ft',)ft f'rMly ~1. as w11, 
btaee tbe I'\'HIta4 tOl"Ce*taaaatttlq fWlctloa o.t the ~17 ... id baM 1. 
Ul etteetl"., .. 1 .... tM '¥Viat! .. in the "lat1w poe1t1oa of the ..... 
u.,. ... palat1M het.h ... ~. Fvt~, '11M. poeroJ. 1'ne4ota of 
~14 ~ (t~ .. vtth tbJ lo8. of the .p1pte~d bone tn ~) 
~ .. it to rotate a&"OVI.1I4 ~. 1~ tud.l.aal _1a WI well. 
III tbe ~,.. tM 1d,4-4oI'al surf •• of tblt ~aoJ4 boDe art!-
....... NI V1th the butaplBao14 In ... 114106 Jo!at, ~v1cr to Wbtch the oa 
14e\a. 1_ horisoatal17 tattene4 toprov14e 1 .. 1""U ___ tor U. t.v.. 
Ii 
:: 
,II! 
ill 
ut1eulA"l0l1 u lost altopthe.r. In thi. last tOl'lB the "'~14 __ 18 n.at..II: 
te1lf/l!4 posteriorly mon tblm 8I1ter101'17, tbua a1l.cNirc ad41t1oaal ana t. tbe 
1ftMl"t1Oft of the coutrleto.r 4ona11. _«Nlat ... , the 4evelo ...... of wlUch 
prosre .... rap1cil.J' 1D tblt ()ph14ia in Uepilll with tbe t4dad f'tmct101al 1IIpQr-
t~ ot the ~,,14 bcae. It.,. _ 1'.lO'ted'tat the ..... 01. ~ 
ba81~ U'tleulatloa 111 h1per .-kee ,.,.,. aWuct101l of 'the ~14 
bone aa\ ,ala'k--.:11l.u7 archJaac1 tbe .UIIiI:1M~1bular re&1on al*> :1. 
Uu tree t.o 1IOYe ..u..a .... laten4 .. w11. 
YUle II! 
fb.TleiIII1" ,...,. D !JI! lI!IJaw! !.t 
;Hglt&jI PftMi& gBll&. 
'Part. Tbne= i."teI76P14 .. tonr 311M 
/1 . /1 /,/. / ,/ 
/,Z· /'1··· /' .~ // .# 
. ~ .< ., 
.' ,'/' 
A.. ntralU I!at 
Palatine eOllDeCtloa tin 
"'1~14.,.... .. 
Anterior 1'»1"1"-1 
i -~ "I' .. "I .' 
x "i. Q 0 
xi .. I X! X 0 
i 
fl.at1Sea1111 
Po8teftOl' borl~a1 
tlMteldll8 
I .. ""'1211 
CluI4rate auapeta81oa, 
vta peroce1p1tal proce.. x 
91 ........ 1 x at 
.. 
• 
"-4 1IIaUal .~. 
IMual '9Wt1eal. 111 ... 
IIe4tal. 'Vertical hi. 
.1_ of 1rPlea1al. boDe 
..... .. o~ With -.a41ble -1-; I ...J.t 
x 
.. 
x 
x 
x 
o 
X 
o 
x,-) 
x 
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~ all the crantel 1lO41f1catloue 1u the 'Plat~op.b141_ UB, 
tbo8e pel'ta1D1ZJS to tbe lowr Jaw an IlO8t etrlklaa. Ia ,be 11 ..... tbe ,ua4-
rate boDe, thoush fllQlV'&ble, 18 atta&ched t( .... the paoocci,1tal pnoe •• of tbe _-
QCclp1tal bone .. to thlt 8qQUlO8t&l (tabular of eo. authora), u4 to thl poet.,.... 
101' ee4 of tbe nper10Jf ~ a.rcb 1t tbe 1Mtw 18 prellMtlR (a.c. !t!'!t!NI). 
In LtmllllRR'lI u4 the pr1111tlft toN!l rmake R11i1D1.I ~ ,ua4J.oate 1s .uP"'" 
ported 01' bot!t. ,_ ~ipttal proce •• ail ",taIIiIQiMJ,l bo1:re (McllcM:t11 ,. ~. 
• ~). 8ctftver 1n 1HItnUaa4 recent .... tM eupeuioa 18 l:1ai:ted to tbe 
"t.iIliMIPMl. boDe al __ , ..... aU,owil&£ the ........ borae ... aa41b1e to ... 1 •• 
roataoo-eauc1al tl1net1oa. J.oaa1tu41ta1 rrolGllpt1oa ot ,be ...... 1 boDe, to ... 
ptber nth lt4J ~1e at'tlculat1oa OD the par1etal boDe, 11¥M tM lanr J-
IM- ..".. cmrr wb1c1l to -.we. 
A .... ,.. .. of 1 ....... i8 the ...... f4 fusion at tbe _atal 
IIJIDblla:ie. Ia ... PJa'tJ'QOta ,be .... 101" "'" of the 4en'talT ... an hae4 
,.1"17 t1Nl.7, tl'DtlP rithclut a t~ .,..t0818. la t_ .-he tbe ..u-
1M are euttrely ..,...... t1wa aUGriq eMh J- \0 wort 1.t.epndell't17, .. 1. 
,.n.c:wlrl8t1c of the opb14i.aQ t\ea1Ut1tlo-.1 paceM. 
Ia k.,1ea 1f'i~ the tbJ'l.oaeIIetle ...... lo..-ctt of ID041ftcatlO118 to .... 
.... - .. 1arat. uti,. "...,., 1e • ~". ~14 ~ ,_ t".,.,"011. of .. 
10M11rrwe.IDl1bu1ar anl.IIl.'ioa. III IIl.o4!£w tbe ao.. ct tl:le ...st'" 
.. t*l.7 fltM4 toptber, .... allov 80 'tnrI 1~ tleuoa.1be .a-
Id. of ! ...... .,. tblt 4-..,.,. ..... ~&r boDu ~ ill ... a· V&7 
"'11' ceg, .. U1:1cul.at:101l tONS" apprat-teb 'Nnlcal. U. __ tile 
-1'f1Ice. Ia ld!~ tbe aplea1al ua .,..1 ......... weU .... 1aa-
tJ.oaa & "IV'tlcal li_ on .. .t1a1 a\D"'face of t!le ..u1t1e, &lao8t 411'-
----------------............ 
13.4 
6lCtly ~lte the l.ateral dentu'y-~lar h1l"lP 11l1li. 1.'bua then 18 tonr 
mend1ble tor the developt'4!!Dt of .. ~ 1\tnet1cmal M .• as fOUDI. 1 .. the .-Ie ... 
fbi. tt't'U"tU'd4 h1ft189 i as 1t baa 'bee called, .... bee. ot 1 ...... t. 
101" a l.oDa '1.. It 18 GaD at tlle c~erl.tlc. or tbe Plet,aotau a croup, 
and .i8 correla:te4 nth 1_~ 81. ot 't~ ppe t0tm4 1ft t •• e flonelo It 
eonvel'pat 00D41t1011 .. 1.oaa • noW 11\ tlw E~ MabtjR (A ... ) b,-
c. L. lt1tadl (1811, 181.;), 8Il4 4~ IIOre receatly b)" ~h (tl9). Per-
hap. thia ~"4D ec1aptat1Oft of'thetle bll"4a w.ra. lacree.alaa \he ppe, 
• 4eo14e4 84 ....... to :r... .\lCh .. , .... wJd.ch cap ... t_ir 111HC\ '"' 
vlIJ,le la. tUa'b*. 
J. 1'. ~ ('51, t~) .. polnteel out a aim11a1" corMfr .... 4ft'N1-
o_a.t of _ 1DtnaaA1bQlar aRlcula't10A 1D t.he ext1nct tooth bird IIIIJIB.9£: 
JH., a t1ah"'eateJo .f .. C1"ftaceoQa, u4 t1m 1eMl"11M14 iq Marsh 18 1B8o. 
8JoeIot7 bU alao 41ec\11H4 111 u'Mi1 the ua\otlv of tbe 11'lt~tbul.u ""'1-
.. 1&tloo tn the ___ an (A11ia.loaul8A U ..... , YI. • ..-), vDich .. tu.t 
..... 11M4 lq W11U8toa (l889). Md)ovell" Boprt ('~) etat. that tile 1 ..... 
... 1bul.e vt.loul_101l .. reacbe4 ita 110ft perfect nate 1a the •••• un, 
... 'P8C1el.iM4 leptotnblo,14 ....... pUt. Fr .. an 0'I'eI"8l1 f\ract,leaal 
1"21po18, ...... , w ........ t ~ tNt ,.at10MCi, .ina the nnpton711 .. 
Sa 'I1IIlIJIu MIl the lack 01 1.~lNJar ua10a .. 1'MCb14 • ftw ....... 48-
.. Of' ""10..- tMa 1 •.., 1mow. lIO.tll8Ur. W.,. tbe 4eta1la f4 tIM tara-
'D'sttl_ artlcw..t1oll .. touat 1. &aM an --lTH4 (CMpt .. IT) .... .... 
...... wUll Greaorv'. tlescr1pt.l_ of the ... _f.Iri.aa co.ut1oa, ...... 4ea1 ot 
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8111tlV1t,. '18 1..a1awly ."pplU"ent. !'bel MC:OD4a:r)" dfl"feloPl*lt ot tlte la~ar&l 
procqa of 'the ~tm4 boDe 111~, :bonftZ', .. tha aitapl.lt:1t7 of tile 
art1nla\1oa, aD4 f87 eu117 lee4 to .... oneou COJ1Clua1ou 1:'e8U"tiac t_ tuac ... 
t1caal ett1cleD:7 of t.h1a jOint • 
.,itally, 1t ~ 'be noted that the" 111 a f4'oge"'6iv.e deere ... in. 
else bft ... n tl7e art1culat1q surtac .. of' the mal" DGtI.$$ or the i~lbul&r 
hI. (vta. splenial ........ 1a:r). In the ana.t.e. thie I'"U1t8 1n. a relat1vel.7 
.... lier ~ of OfIMOUS tmtoa bet .. a the anwrlOl" u4 poate.r1Qr 'ete.at.$ of 
tbe ~1ble, &ad ... t~r p' .. ter eUptl'btl1tT of t.be 4entar, bone 111 e.· 
tOftl1D8 ltalf't.o the .,. of ,be etrq;l1q ,"7 .. ",.c1&1l.r whel\ t:be MI'Ml1'" 
'1. 1. C\U"ge4 11l tl'le 'Nl"t1cal ,laue _0UJ24 thl (._117) Cfl1D4l"iul Pft7 ¥bell 
!'!Il1llD,: P&t~II:2'&UJ.!B Viii'. 
Tt. Dedit!oa 
(!'able IV) 
lot a p--.t ... 1 .. " 8814 ~IIC ~ 4eDt1tiotl ot t. "laS,.,... 
.. 0ph141CU1, e1a:aoe CJ."Ht 'VarJat1oa 11l 1NIIb_ aa4 .1 .. aM .... Idt.he 
-· ..... 1. of COIIIOIl occ~, ad mift"ON ,. at ... 1 ... 1'841 .. 1 &i!lo.ptat-:toa 
lacertlU. ... be ......................... clt1c 1"004 hab1ta. .. .... __ 
1 .... _.nllut1oae JI&7 .. '(tl"Otltaltl. •• 
The t.aetll of both tbe pl.at.,.. .. aQ4 ,.. ...... "1tte4 tOl'. the 
..-........ or 11ft, avuaau .. Pft1J he .. tMy 41ft eu""" aharp17 ca, ..... '!be 
u .... ItJ.cltDt ahov8 Wa to ... Uatlt~. III J!.DIHt .... "'l!IDR*\1I 
'-'a ... c1A"ft4 b8cltvv4 to .. ~ ~....... III tbe _u., 
I'i 
I 
------------------~ 
1.36 
.;:"'n" 8fIl11lMM. t.hey uti po1nte4 bac1i to .~ - .tent that "- URal. 
balt of tbe too~h ie alJaoet panllll to u. plane of "he eubatna.te. ftd.. COQ" 
d.lt101l 10 .... not .ord¥ &ida 1n 80141111 the nJ'\illl1l1& ,"1', but al.M 88.1m 
tbl Math 11l sU41rla roe\n4 4Wi'1Q6 PJ'Ot.nc't.iOD of ,lie 4eatlterou8 ~. 
,'IitiMI~ .. _ r w ...... ,.. ........ ~ 
Table IV 
aaJ.aII!U! l'c!PV 111111 1l.U191.1.fA\ 91. 
J\tII'tHtr of ~ (app.) 
Pre'UXtlla 
Mla11ta 
?alatina boae 
~14 boDe 
Derltary boDe 
C1tl!!!1A C~ Gal&! 
.~ FOUl": Platt,ton 
e 
8 
2-3 
1 a.-5 
I 9-10 
o 
• !D Ixx 
.,ft.) 
o 
19 
10 
21 
21 
o 
a 
'ft&e teeth of both r~ ana I~ ant elD"'Nd ebarp11' .-1M aa 
"U .. ""ad" &l.oo& tl. po8twtor 4m4 of tbo 4etlt&17 'boae. 18. t ... such .. 
III ..... 
_ ta vb1ch the 1~'bu1af' artlculat100 :i8 w11 ctewloped, .... uotloa 
· 
and latenJ. rotat.ie of the tIDlw10r e:a4 of tM tleata17 boDe nll ~ t.be 
superior ~ proceH of the bone .. ¥eU .. mate it lateall.)'. Ill .... r 
tOE t.he poater1or tenh to btl etteetivel1' 41~, at Ie..- eo. ........ of 
..u&l .. vell .. cu4al curratun 1& MCeM&l7. .,. __ tooth .,......,11t, 
of~" 1s .. ~ 4u.r1aa tIII41al rotation of the ..able, vlUeh occun 
~ the lat.enl aacwcter Sll41wlM IIoIMUla'"" c~ •• 
Conelate4 vlt.h u.1a .a41'loa ia ~ U'OU .. MCtl0!81 pratten of the 
tooth~. XU IIl2kI'.M, .. well ........ prtta1ttV$ D1Plo810llt8_ ~ 
a111, ,be tootll .... h cd.rnlv 18 ..., .. • ... 1 __ 1\'1 ~ th1a 18 .. ~" 
&1'117 dttW bJ ,.... 1J'Oo"N. It ..... U'OU-lMIO'tloaal paten 18 aa .aapU" 
'1011 tor rece1Y1118 w:rtlcaU)r 4~ tCII'eU. 18 t_ 11plO&108'' ,,. .,. 
..,.,...u. 1 .... eb1en,- tr# • CJ"Ub1IC '1M, 1n I!~ -. ftn:tcall1 
~ t ..... an ..,u- lA_Will tbl Pft7 vh1le t_ VGBOtIltekea eftect, 
.. alb t.be ko'h ,. ... 1. alao • be14--. fNIl t1w ~~baa 8IDIStors 
... =- to both t1w Dt,loIloa- .... P1a'~. 
In tt. ...... nat,..,- .. tile __ , ~, tt. -.1a ... 1_1.,. 
tene. tift 01'1utate4 1oI'aI1-ua1!allJ to .. Mull. ~ the tooth Croft 1. 
lUN014al 1a U'OU-aed1oa, Vitll t._ 10aa uta panl1el '\0 tlie loC ul. of 
atmll. 1'hu tbe ~ 1a ~ ... tor ~.t1 .. the ...,. of 
ftnaUaa Pft1 tIlaA tor ft'Ub1ac 1t .,.... the J-. 
AtJ ......... 'u. ~ of teetb OQ \lie 4edifflJ"OU beMa, 0Dl7 ....... JJ-
0118 ... PCUlb1e" ..... __ .at10M4, .... eftD tlaNe ............ ow--
to t.be VllftatltJU :f'cNJI4 troll qM1..a to epect_. le ..... al __ n 1 •• 
"'_'-10 1DCNMe 1 .... ~ or t.eetb Oft eub of \be .. '1,.,.... boae8, 
exctt-ot the ~1ua. In Viev of \u 1IENUM ., .... t. of tlle pa1ato-
oaa1l.le17 U'Ch ua the 4evwl~at of the 1'Jroaw-aaeal hi_ vlUch anon tbit 
n.aal ~t to be .10_\., .. prfIIII81l11l.aJ!7 t.eeth becaa. ~ 1 ... iIIpor-
tance tuac:t1cal1,J, eat t!we 1n ta. _va __ colubftd8 stach .. IlMIII tbe 
premasiU.a 1e ""rR"lAtMt. 
lIEl §J&. PlI'Sa!HrOMYW I1QMJ.I 
Cnala1 ..... Jawn 
1M c........u. .. aata _ ~ cJIMd.al 1IU8Clea ot tlle tl"o plat7DOtaa 
oph1tia 1' __ .... 4180_1_1 ........ 17 11111'fII. lal4Yl'lBdu 
.... ie DO ta ... ~.. ta 1IkiIPa. !I.J'IJ!at, ea4eDa tMn 18 ... 
It-"lI'dIIIIIIn.1_ a981la'ble 1a ,be Uter&t.Uft, • .,.1&117" ~ ,. donal 
.... Mltlrtctor ...uat.... 1Nt _ Mft1cl"~ pnctee at .. tal 1ft ~ ..... 
\he 1~\N1ar'" poatenor ~t. -.culatlft. Jle:ace.., ovuall 
Im_~ to COIIPIN t_ ..... 1& ... of U. ft .. t.- 1. out of U. .... loa 
.......... a. ... , ... 1s aWl1Jat11e 18. II rlae4 in t_ tollow11t8 ,.... 
• Jft11_1817 .., '- faun .... ..".JMrae1ve VO!"t. 
!he tift __ \ri ..... .....u. __ Lee or the .... an .............. 
tIliNe ....... 18 t_......u.t III. ~ 08818 P'vyao14e1, let'attor 
• ~l4el, aid lArIat.- bul.1d oolll1, the 1ut le ti v14e4 lido 4ona1 
1ttIlVal 4191a101». tthe MSbl.Y 1c.tae'tle palMo-uaa1'1l.a17 ari:dl or aMk .. 
,.. ... ,tat .. ew.teu1_ 1I0411'1_t1_ ana tinatoa, 81Gce tM PIllat1 ..... 
14 boDe. 1n the .. tor. become nlatlvel,y 1~ 111 actioa vttb 
.... 10 ... of ...... 1e Jot ... Uat,. CQIII'. artloulatoa. III the 0pb.141a 
139 
t~ M. levator bu1))1 oculi becOM8 tbe MM. ntl"aCtQr oat. ptel7801clel ... 
ntnetor ~. (Le,kJ., '26). '!'be atta!Dnllnt of .. tI' .. ly".,YUle DaI6l. 
e~ readU.y .pWu \be .e~1on of tbe H. leYtlto.r 1N1ll1 ocaU 1ato 
ps,lat1ne (~tcl" calli. ~14e1) aDd ~_ (retrM\oir '9'01181"11) aU.pe 
113 t:be Opb141a. ". M. 18vat.or _au ~14e1 18 rauc1L .... b1_~ .... 1~ 
111 auk_ tMa ... nch to:r. .. !N!'I1!.J!. 1n 'tfb1ch eW.t.JetlOD ok tblt ,.,.,.,14 
.... 18 ~ .. by the ptU'7l;;')-baa1epbeOO14 articul&t1fm. '!be apl1tU .. of 
thl prtll1U'ft II. ~ oul. l't8Z7P1&el lnto ~on 0'1 , .. ~ 
8014 ua. que4nte ____ toM a "1-*1"1)' late OCCUS"ftace ..... ,_ 
Ophidia, ad 1. ,_ ~ or .... ftK'HulW ~tl'" data little en "-
Mld wiU ... in,. mvn. 1a aa~ coltIVj,u (neb as :1£°21400091) the 
M. lJt'Otn.ct.or ou1. ,~1 ...-s. .... tuArate _t:be,. thlm a -.aHbul.ar 
.'taebleat .. 18 11t* u4 tta-aldrl, 11141_t1.,.. of tbe ~bl. co.u..,1oa 
of tlda maael. 18 ....... 
In tbe ..... of IUI1' lJd'ondlO1l _ 1lUM1e8 1. !Ml,.Jw.Ig!!!I llt'tle 
.. lie 11&14 &lao. the plq'lopMtlc .... 1o~_ of __ ctapla e44:uC'tor -..41 ... 
W1ae IlU8culature. Ll!a1!lJ.&!p ",. ... _ &D lat......cs.iat. t(l'1l hetftft .. 
..... " ltntll can foul 10. 'f.R'l!!l .... the ~ 010ae4" coaU.tloB c~lnlc I 
., ~ OpblcU.a. w. -7 hope 'lla "beII 1ar .... 1oa on t._ brai .. cue lMertla. ",I,',:, 
la ... tor km!Jaotg we .,. bRtv bt able to trace tbe ""10.,..- of the "Ii: 
I'II I' 
-.s1Nlar a44uct0rS.'i
It 187 bo _e4 here 'lat the M. a44ucto1" .aU.'bulu 1~ 1a .-
tt'1.le4 1.0 eat.no,. .. poata'i01" tUna10u a ....... ' (Me_, l889) # but . 
-
tbe oa ~i4eull aMI the 'ftrI1'tro .. tat.ral cat.ll"ta.ee at the ~Wriar JaU 
of tbl \'tel7lP14 bone. 81Dce A~_~ .us a ~JI aM bence ..... 
'poH417 • h1~.pec1a111e4 deI1.Yatlq of the Coll.1bl"1be, tlae ,t.lullt1oa Vi ... 
... to the stdue of thi. tlUHle. l'll.fz\lra (8corteoet, '39) .. wen as 1a 
§lMM it is 41Y14t14. bnce,.. IItI8t .,.,ua ... It ........ 1'"' o~tlft 
atv41n eft. \he cmudal --=ulat .. of 'tbe Ophitia bet .. drawS,as .. etmc1ual 
A.a 1 • .,.".. ... __ ... 1 ... ...,. ••• ~1" 'tbe uu1&1 -...1_ 
ot tbl ps. ___ .. Op!a1aa ___ tt tM o..,1tftloa of IlUCb lION work _ la-
tinA.,. t ..... 
lIrllUllf ~JEmda ..... 9Bl.4HI 1e ~_ 
2be.n ...... atfllOl1t OIl U. ftDtetloul ..... of the .el1\attt1aal 
..., .... tua 1a ., l.aoen1U .. (or ..... re,.11 ... tOJ' Uat .-ttw> tlat t ...... 
1e ia .... to t .... ~ 1a tile ,. .... 1 ..... 1_10i'i. .Aa4 ill ,be 
IMIIMtIlCae of autne1eat .......... c::ntJ1&1 _alatve fd t_ Plat,.,., ..... 
1 ... ~t ... of \be ... ot teelJ.Da ot .... &at 'air ..... at 88W'1 • 
.. ..... IJPM'tIlatt.,. \0 • .,.,..... • .. ~ of • .....-J. _UN 
JOMl1>1e ....... "~"1 ... u.,. ..... IM1II1tt.11r ...... 8)ft oa ....-1'98 
I"IA .... u.. poelt1ft ~_ ... __ ~Il 11l tbe na1a of .,.,u1atl_ 
'''.at pan. 
AIII:Mts ,be nat~ ... 'PI'Rnotle ot _. pttltJ')'C014 bcm.ea ......... but. 
-Nt. .~1_ or ,be eat!N '-'101" QppU' 38' nat- U'OUII4 • Vue" 
Mi. at the "pnocelpltal ... ~ 3tl8l:ttoa ... a t_ "7P1celld.J'b Ul 
i·1 
1 
't; 
"1 
.. 1 .... eituat10n _teta, .1t~ t. 4or_l-velltral t1aJ.oa oeeu:ra 1. tbe 
~lor -.eal "'11OD., 81nce the l)U'1.tat .. oce1:plt.cl ua.1oe ia fin.. fte_. 
tenat,. Il10 ........ of tM boau cd tile DaMl ... pala~ll.u7 ... 11 ...... 
SeeA 1a i1llM 8ft l"POAib1e tNlIaI to ... ha10Q of tla''bo!atM. Tbe ....,. 
spbeDo14 aft1culd1oa la bUta ... 11IanIa (1I'1'1h 80M ... la ... ptl_) 
11ctt. the 80ft .... _ Ute ~4 boae 1tMU cld..tl7 to tbe ~ 
~loaa. Wba tbe .all 18 opeIIIIt. tile ~ ....... ~ (~ 
,baa a'b41JCted .. ill NIIIII) .. wl1 .. '"'~ 81Jree * laWnllr-cvn1.BI 
~_ta1 .... ___ ~ .......... t. 111 n1atlwrlJ'oloae .... 
poe1t.tOR tc' __ t1ael """.4 ...... ., ..... aJbqo1tale. 
A.44ut:t1oa 011 Ute ~14 ... 41arlac ~ at tbe ~ Ull:ft1_ 
....... t ...... __ •• IU.1ar fttI1- MIS", , .. 4ecnU1aa the Wi4tJl of tilt 
mbv 'l" 1IIcJ'eu1oa It. ftla 11M ..... po1lM4 out 0, ~ ('03), 
.... repetltlca.... ft18 ta,,,, alone WU14 ....s. ndical utt ..... 
lM1IiWI. the opld.4tu. ... ....s..a _11Mltq ____ • 
1. the Plat,... aDd l.1cuItJ.a ~ ,be 4ou'»1. Cftlllal ....... 
\lie ,.a:nte boae (na. to tbe .. urnl=-! __ .... tlw ~1p1tal. "..M 
-- -.occ1pital .... ) u.a1ta .. poM1blUt,,. of ...val .. ,... .. loa of ,_ 
'I.e ... VlJo1e U'OUQ4 tile ",aa.oal-,...,.MIol -'leulatloa., .. ".U .. 
"'lIw!'t1oD arouaS the ' ..... to-...... l 8I't1cu1at100. 'fhua, .. ~ 1f1th 
OOIIl1t1_ tOtal 1D U. OpMtia, ,he ......s.u ..... 1a ~11ea117 UldM4 
......,.,.., loDSt:t~, u4 vert.leal 4I.nettou. 
rlaa117 it .,. _ .. .s ,)at .... 'UtI U .... (_liD ,lie _ .... ) 
1a 110 poaelbl11tl '01' W1latfaNl .Jaw an10aJ _.ll ..... l1»lUtr 18 et .. 
· fl1tet1w17 pnveate4 by the <loUt. ~ att.acm.ut of the qua4.rn. bcDH, 
the ~bular .f'taticn at the .-atal .,,"18, aa\ the fuel eoad1'1_ 
of t.he boDea of the __ 1 NIl- .... palato-mtdUar,y arch. ftma ta 11MrU 
tbltft 18 ROt ..... &1 the two-pbue 4eCltJtlt1oMl c:re1e r0w:t4 1& tlte .... , 'bat 
ratbel' a 81aap1e ~Cfloell11 act1011 or ~ Jaw ... a 'fIIaAle: • 
.... the ouUme tat • .,...".... 1" the earls.. ~ or 8eRSoa 
1'110 oaPt DOt to .. ca ... ..u_q aaalJ'RII 1a ,.la'toa to \bit toUlt'" of Jaw 
,....108. .... tile ~ 0UI1l' u '- ne ..... " • ". _.,.f , .... 
I&\IritUl crata1 rea ... tlat Pl"1t •• " ... 0JI;d.4SM Mull ,. _be ...,1_ 
au1al ~1 ........ 1. 4tnat.l ~b. 
II 
I 
I' 
1. !be _____ 1IlVOR1eat.1Oft .. 1aeea ~ to • '-""te14 .... : 
tM ~natlOQ of tbe ~lo_1 ftlm"pholo&:r of 4q1.ut.ltloa 1. _ ....,...:uHC1 
colubr!d sake, aD! an ~s.. of tbe ~~10 .lpin .... of 81ICb 1 .... 
t JrJlUt ion. !hit tuact10aal a~ •• be1pl4 c1aJ1.f;y &all o~ the 
.uerou IteM of aattl oa optWUu CIU1al ..... 1o&Y W lrIOlosr .... 1na 1a 
,be 11t.ratUft, UIl 1. ad41t10l'l ... pn .... .a toJ' w. tim , ...... &MJ.reta 
ot t.be cn:m1a1 l~ts .... \MU '1IIdft- 1. t!Ie ~ ... 1epe4 U .... 
t.ln &1l4 '~7U- ofJ ,be opIat41aa eImll. 'lhe PI •• lJll'fHttan108.'' 
DOt ~ kserlpt.lft17 Nt ~ an thl boDIa, UII.'., _. __ lee 1aYol.'Nl 
1n the 4eatl41tloaaJ. mac .... ..., lila bee ..... 1a....a t.ha ....... bU. .... ~ 
prec1_ tuactloatQl tlurtlJl ew.Uw1q. tid. __ 1081_1 .... " ~ rna 
the tuDetlona1 ~, .. ,!tea ............... .a ..... 1aW _til tM 
..,.1 ... 4ata 011 ,be 4e&1ut1't1CMl ......, ., tM p~ U. ~ 
nptllu, aM the ~pt.l .... ~lc ..... at t.le ~ 
111a1'4 Jav etnet't.U"8 ~ Vltb" 4ertal'lft patteftl t~ ill ......... Iii 
!!I 
-~. t 
2. !he PD'tlDeIR Ute.' ... 011 the hea4 nat- of ...... 1UaIf4a I' 
ilia been a-1tlcal17 aa.tM4. ~ of the vt4e 'l"U"S.M1_ 111 twat-Joe 
lilt til 4eacrtptlou of the f:ftQllal __ ulat ... , _ ... tOUD4 ... ....,. to 
....... anw.,~. 

"' 6; ftle act10aa of tbe_ -..olea .. t_ movements Gf tbe CI'81da1 
bo.a to vh1cb tbrJ7 an ~ .. as ~ .,. coab'oUM -,- U. ena1al 
U.&a1'DIftt8, ftre thea COI'I'elaW 1n cmIttJ' to otttatn. Ple\QN or t_ utual 
:fImCt1on1. of ,be .tava 4t11'1as 4e8J,.altloa. AD --l.7S1e of t_ .... or nta-
tloa aa\ tbe ,laMs of ...... , t.....,.,. v1'th tbe t1me -.l.leIIMe8 1Inol ...... 
vu t'0\1aIl to be a .... -.J7 JUt of tJda ~ .. accoId1lt11.1 .,.gel out. 
fte 0"Nft0ll ....... ,t.t1ola1 patWft .. to\Dt to be a two-pbue b11&Wa1 e,e1e 
01"'. 'aa '-10 teat ... ll1Cl.a1it .. qopaJ.DC'" erd" 1Nbeet .. "el_lac" 
01 tJ:le ~ ....... of .. hMA. vltll altftlate tleloa1D1*' Mil ·O"I11~ 
~ \be ..ah .. ,lilt ooatnl.a.ttnl ate. ~l •• t each of t .. cleatl'..., 
MM. 11M eet.UU ................ tU.McU_ o'.t .... at, as _11 .. .. 
, .... whlc' tifte\ "'11" M'tt... It .. toua4 t)at lateal ... .c1&l ~ 
'1_ UOUD4 ... 1o&tIt'1IIIS_l al • ., .... ~ ,,..,. • .an 1~ JIIII't 
18 4eC1\1tlt.1oa. ,lila ....... bttbet"to ~ect. III 8441t1_, aD ~. of 
.... net1oa-~1.., el.eftt:1.....,... ..... , UI'l ab4"1~1_ .. 'M7 
eeov 1. retel_ '- eIIOh tid tile ___ lIM beea .. toftb. at l.e..... .. 
......... 1 .... 'bID cormlatel ia .... to eatabliah. tile COIIP1fte p.tct .... 
fit opIdti_ -'- ut1oD. 411n.., ... 811~ poe .... 
Of QeC1a1 eterdft ... s. t_ "11*1. of U. opb141a i.va.san-
-- &1"tlcu1atloa, t. c:oa'hoUe4 ...... of __ ..al OGI!IPla, .. tbe 
Iftt.Gu earl 818a1ftceraee of .. .",.,.... of \he pr.1at.o- dltl1aQ' ~t ,I: 
.. l'elM1oD to ,be paldo-pt..,.,14 •• Mle Jot"'. 
1a eou14eJ1.as aU t_ ¥U'Hcl ..... of ... 4ea.UfeH.Ua ..... , 
JI"taJ7 ( .... HeODISaI7, ........ ) foI'CH Wft a.w-.tM4 .... 'ha1r 
etfecta 1tDal.)m botb on tbe bui. tlt !Dd1Y14ual action. .. on the eoatr1'bu-
tift tactors each aft"01"C1.tJ to 'the Us1utltloaal PNCeu .. a whole. 
7. In. lH't\w to eata'bUab the ~utlt: 4eveto,.at of the 4eC1u-
t:1t1o!l&l ..,.,1. u tod 1& ...... , _ laYUtlptlOD ".. .... 111\0 the 
cran1al oeteololr of 8IIVeNl npreaentatl ..... f4 U. p1at~ U.u.rf.a, vb1eJl 
are ~ tlJouP,t '-ft~ the atock tI'OI vh1ch the aaakn .- .1'01"'. 
stulls at • priattlw pla~ 11uM (1Ilf4tEM), a IIO'ft at ...... ,1&t7"" 
~m ~ <I .... >, the 11.ar4 ~ to be ... at to the bIual Rock 
t tile anaJlee (In_-), u4 a ",,"'111_ pr1a1tlw ... (?Dial wre 
~ in 4eta11 ft"h tlle ......u- ,...., ...... m.lI. 8,.1&1 4J11tphuta 
placG4 CD the 8ke1etal. ..u~1 .. t1oM aII4 ,be ...... l.opIarlt ot k1Detl_ .. 
llU'e'D1:dlR111a touaa 18 ..... tone. fta -...1, bnill case .. ~1Oi4, u4 
b\\lar NCl-, .. weU .. \be 4.ctlt1oa, Wft analpe4 in tun. ... COlt!-
... I ... ·ul.... It 'Me __ .. ..,.1 teahfta of the plat~ Uull. 
pU41ed tI'OII tlle ___ pet., of thoIse ~at1ca v1t1c.b ~ th8a 
.. 8IJ41.t1cet1ctM total 1& t:IIt/ -.okt..uc ... ldabl,retnptoatyll0 .,,11. 
tile ad........ ...... Mono".,., 'UIa acttal. trl\Y~1c Ucmda abavrl 1a ... I' 
1III&1.l8.1. or 'laue ftve ae1ecte4 t ..... Wft tacec11a 4et&11. 
8. i'he cOllW1butiou of tJMt ~ IJ1'f'ftttpt1on .,. be .~ 
toUow. :rQ/l" the ttnt tt.. a 00IIP1.ete CCl'ftlat,lOD of the oat.eololJ. ~ 
, aa4 U"tbrol00' of a e1al1e n~1'" opb,141aa tON" ".. pJ"'--
• !Ja1. aa'&i& bu 1:Ietm ~ 'f'rfa the tact.loa1 staD4po1llt, • It1thefto 
~ in tlle -\lib' of ..... With tbl wd,1'11118 au. ffit ---
101illIl'ttl41 .. , tlIt ahU1 .. ~ of 4eacrlp'lve data .. 18 the 11ten-
.1 
.. 
147 
tun ___ be -llilmt prof'ltab17 cor.re1ate4, and t"uttlft iB¥en1p't101l lION effici-
ently 41net«l. In aMitlon, the twac:t10Dal data bare ~ed .. _11*1 
to c1a:r1f'y tbe 11'l'H1'ft1atlODSh1" of the .... u • IJ'OUP, Dl of 'lie plat,.. 
notaQ 11u:rCle ham tdttch tJat7 .... IIIID8t probably knve4. It ..... aJ4e4 
in eRabUahtDl tlIe ~ of ... sam. ... Opb141a .... I.DI'e lirabui. 
th&n ~ h1therto __ pou1lale. 
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Figure A' 
Lateral aspect of the head regio.n showing the 
"opening" phase on the right side of the mouth. Note that at 
this time the right maxilla is elevated, and the region of 
the palato-pterygoid articulation depressed. The left squam-
osal-quadrate-mandibular complex is also shown here; the left 
palato-maxillary arch is visible in the cinefiuorograph, but 
to include it here would only cause confusion since the right 
palatc~.naxillaI'"'J arch is superimposed on it for the most part. 
Note that the cranium and upper jaw region are elevated, as 
compared with Figure B. The squamosal-quadrate angle is less 
apparent in this figure than it is in other frames; however it 
is greater than 900 • Note that the squamosal bone i tsel! angles 
cauda-ventrad from its parietal articulation. 
Figure B 
I4teral aspect of the head region showing the "closing" 
phase on the right side of the mouth. The left mandible has not yet 
been protracted. Note depression of the maxilla on the right side, 
am the general depression of the cranium and upper jaw as compared 
with Figure A. The squamosal-quadrate angle is less than 900 ; the 
squamosal bone i tsel! angles caudo-dorsad from its parietal articula-
tion. 
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Fi[,'Ure C 
Laternl aspect of the head, ;;;ho ing t;tructures on 
ritsht ;)l .. to ~)lJ.~'..cutll 10 jUBt bcginninr; to be upened. 
l''i[,rure D 
'" Later12.1 aSl'(;.;t of the hea.d, t~7enty-three fCaJnes 
aft,},.:' Figure C. .t~t this pint the head is being flexed to the 
l:ft; note Lhe apparent shortening of tb; crardum am nasal 
cOll1>i..m:.ntJ. FrOLl thi:.; aspect the inward .flexion of the tip of 
';:,hc demary bone 1:18.;)' be seen; rotation 0,' the d[:ntary-splema1 
cu:.,lL'x t,ks place arounJ. the vertical axis of the intrame.M1-
heur a'('ticulnti on • 
: : 
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.,.., ,,- ~~--,.~ ,--, ,--
Figure C 
Figure D 
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F'it:u:re 
Ii:.tcr~1 r.;r;ect·.:f tIl'. head, ;;ho-inC reI: tL,nship 
OJ.' tLe t:JQ l),l.to-r:l xiI. 'X"Y' ;;1'01108 during c;)cn:lnr: 0.:' th ri;;ht 
~id(;; 0:: the Juuth. lIo Lc ho" tho ri[;ht ;v.xilJ.a is elevated l:igh, 
;,n., the: lr)ft m.xi.'.la depl'es;.;ed to such n dCf~:1'ec that it appe~.:.rs 
venkal to L~o right llte1"y,vid bC)lJe. It ;:::tc.y be noted that there 
i.~ liO trc~co of flexi<- n arollnLlt.he t1'allSVDx'se [;.xis o~:· tlle left 
.l.;':il~·.to-ljto;:TG.di.; articulEctioL, since tlle left L,i· ~e ct' the mouth 
i;;; C.1..o;3C.t::t td,~) tLle. 
Fi(;ure F 
Lntl·c::.l nspect of the hemd, sho\ling df:e1'o: of depression 
Oi".' tllc :t'iGht Ll.xiLl; rri1en tho mouth i'J o>oGed. Dtlte tlmt the ecto-
",t .'ygoi, bor,Q exton.s l·,tero-ventJ.'ud, r,tller than latoro-do1'sad as 
L. p. ::ure E. ]opro;,81011 of the or,x.iu.1 mikes 1 t appear as i~' tho 
1~'CL·~'L;.;i(L b01JO is Iteral tu the otic region; ;'ctut111y it L~ Iloar 
t> h:.:,ici henid Lid-line, in it:::; normal oGitior;. 
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